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Bit manufacturer bites off 20% production increase 


SUPERLA Soluble Oil plus technical service 
add up to improved product output at 


Chicago Brunner & Lay Rok-Bit Corp. 


Super. Soluble Oil, which is now being used 
by Chicago Brunner & Lay Rok-Bit Corp., has 
solved a lot of milling machine operating 
problems for the Company. Soluble oils for- 
merly used separated out of emulsion and 
turned rancid in use. Oil circulating lines 
plugged repeatedly. The plant’s production 
rate was not up to capacity because of fre- 
quent shutdowns for cleaning of machines 
and for unplugging of oil lines. 


On the advice of Joe Grigas, Standard Oil 
industrial lubrication specialist, the Company 
cleaned the machines, then converted them to 
SupERLA at a 10:1 dilution. 


This is how the change-over worked out. 
Production was increased 20%. Machine 
down time was substantially reduced. The 
Company was sufficiently pleased with the 
performance of Superza Soluble Oil in mill- 
ing machines to convert two grinding ma- 
chines to this oil. Results obtained on the 
grinding machines: excellent wheel life, good 
finish and rust protection. 


> Super.aA Soluble Oil emulsifies readily with 
all types of water. It is a stable oil and forms 
stable emulsions. It does not tend to develop 
George P. Gaunt (right) shop superin- objectionable odors in use nor is it injurious 
tendent shows rock bit to Joseph D. to men, work or machines. SupeRLA Soluble 
Grigas, Standard Oil industrial lubrica- Oil gives good tool life and prevents rust. 
tion specialist. Joe is well qualified to 
assist customers. He has 13 years’ ex- Get the facts about Superta Soluble Oil. 
perience in such work, has a degree in Your Standard Oil industrial lubrication spe- 
engineering from Illinois Institute of cialist has them. In any of the 15 Midwest or 
Technology and ot graduate of the Rocky Mountain states, one of these lubrica- 
Standard Oil Sales Engineering School. tion specialists is nearby. Call the one nearest 
you. Or write Standard Oil Company, 910 
South Michigan Avenue, Chicago 80, Illinois. 





Quick facts about 
SUPERLA Soluble Oil 


Emulsifies readily 


Forms stable emulsion STAN DARD 


Doesn’t turn rancid 
Economical. Requires low emulsion concentrations 
Prevents rusting 


Non-injurious to men, machines, work STANDARD OIL COMPANY 


Gives good tool life (Indiana) 





On big equipment... 


to balance high engine speeds — 


Snow Master monufactured 
by Sicard Industries, Inc. 
Watertown, New York 


COTTA REDUCTION UNITS 


save maintenance costs! 


| high auxiliary engine speeds to because Cotta Reduction Units are precision-engi- 


those best suited for snow plows is a typical Cotta 
job. Why? First ... because Cotta heavy-duty 
Reduction Units are low in cost, ordered in large 
or small quantity lots. Second . . . maintenance 
is low, too, because they’re built to withstand 
heavy, intermittent shock loads. . . give depend- 
able performance on grueling, ’round-the-clock 
work schedules — indoors or out. And third... 


THIS INFORMATION Wilt HELP YOU 


neered and skillfully assembled by specialists with 
long experience and know-how in heavy-duty 
power transmission work. 

If you build cranes, locomotives, drillers, shovels, 
generators, pumps or other heavy-duty equip- 
ment, and you want a standard or “‘engineered- 
to-order’’ Reduction Unit — input torque ranging 
from 150 to 2000 foot pounds — see Cotta first! 


GOTTA 


HEAVY-DUTY 
REDUCTION UNITS 


“Engineered-to-order'' 


Sent free on request — diagrams, capacity tables, di- 
mensions, and complete specifications. State your 
problem — COTTA engineers will help you select the 
right unit for best performance. Write today. 


COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 
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Nickel-Copper high strength low alloy Kansas City, Mo., increase capacity of frame- 
steel helps Butler Manufacturing Company, less unit . . . enabling transport to haul... 











| ase 


2000 Ib more payload without changing total weight 


Without increasing axle load, in- either of these two procedures: 
creased revenue per ton mile is made 
practical by use of high strength 
low alloy steels containing nickel. 


(1) Reduce weight... saving tires, 
brakes and fuel... without re- 
ducing strength of equipment. 

Steels of this type show 50,000 psi 

minimum yield point, or about 1% 

times that of the usual carbon grade. 

This, together with improved corro- 

sion resistance, allows use of thin- Send for a copy of ‘‘Nickel-Copper 

ner sections and permits following High Strength Low Alloy Steels.” 


(2) Increase payload capacity with- 
out increasing total weight or 
power demands. 


NCO. THE INTERNATIONAL NICKEL COMPANY, INC. 82.42! 32% 
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@ Write for Bulletin 53 giving 
specifications on these assembly 
tools and on the complete line 
of Rotor Tools for all industry. 
The ROTOR TOOL Company, 
Cleveland 32, Ohio. 


UNBIASED ANALYSIS OF PORTABLE TOOL PROBLEMS 
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LINDBERG knows 


If you have any part in choosing the equipment 
or methods of applying heat to metal it makes 
sense to talk it over with Lindberg. The safest 
way to be sure that you have the right answer 
for any application of heat to industry is to con- 
sult the most widely experienced experts you can 
find. We believe we have them here at Lindberg. 
Our business is concerned only with the develop- 
ment of industrial heating equipment and we 
manufacture the most complete line in the field; 
heat treating furnaces, melting furnaces, high- 
frequency induction units, ceramic kilns; big ones, 
small ones, electric or fuel-fired, built in our plant 
or field-erected. 

Lindberg is a world-wide organization, and 
through its subsidiaries abroad has available the 
latest developments in heat applications in 


Lindberg’s Revolutionary New 
Induction Heat Treating Furnace 


© For carbonitriding, bright hardening, 
carburizing of small parts 


© No fuel or electri 


; 


© No elements, no burners 


connections in furnace 
fine machine toghelfl :) 
© Very Ic 


© Qui 


indat 


*U.S. and foreign patents pending 


LINDBERG ENGINEERING COMPANY 


Los Angeles Plant: 11937 S. Regentview Ave., at Downey, Calif 


a 7 


ey 


how best to apply it 


foreign industry. Over the years Lindberg research 
laboratories and its staff of furnace and process 
engineers have pioneered many of the most im- 
portant developments in the industrial heating 
field, from the original Cyclone tempering furnace 
to the revolutionary new Induct-O-Ring shown 
and described below. 

This design staff is ready to apply its experience 
to your requirements and recommend or create 
the equipment needed best to fulfill them, then 
thoroughly test the practicality of its recommen- 
dations through Lindberg’s unique pilot plant 
operation. You can be sure you have the right 
answer when you leave it to Lindberg. So get in 
touch with your nearest Lindberg Field Repre- 
sentative (we have them in all major industrial 


centers) or write us direct. 





2491 West Hubbard Street, Chicago 12, Illinois 
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Lorain-56 Shovel-Crane is 1% yard shovel, 
25-ton crane, or 30-ton crane as desired, 
features torque converter to absorb work- 
ing shocks and stresses, 2-lever air 
controls for easier operation. 


Lorain Moto-Cranes* combine speed, power and ver- 
satility available in a range of lifting capacities from 
7 to 75 tons. Multiple speed transmission, multiple big 
tires provide exceptional off-road mobility. 


THE 
PRECISION 
LINE 


*Reg. U.S. Pat. Off. 
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America’s Highways... 


by FELLOWS-CUT GEARS 


rear of 100-Inch Gear 
th of 3%” face w 


steel casting 197 


The machines that move mountains of material for America’s highway programs 
demand good, rugged, smooth running gears that will transmit, without failure, the 
many tons of force required. 

The well known Théew Shovel Company of Lorain, Ohio is one of the major 
construction equipment makers that use Fellows machines to produce these gears. 
The largest Thew-Lorain gears require the largest capacity Gear Shapers 

in the Fellows Line, the 100-Inch and the 120-Inch. 

These two Gear Shapers are designed to take heavy cuts at coarse feeds on spur or 
helical gears. Capacities: 28” to 100” for externals and 46” to 100” for internals 

on the 100-Inch; 28” to 120” for externals and 46” to 120” for internals 

on the 120-Inch. Maximum face width on each is 8”. 

For full information about the complete Precision Line of cost-cutting Fellows Gear 
Production Equipment get in touch with your Fellows representative. 

Write, wire or phone any Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N.J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 





imagination rolled into metal... 
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available in more than standard patterns in ferrous and non RIGIDIZED METALS CORPORATION ® 6711 Ohio Street, Buffalo, WN. ¥. 


ferrous metals, solid or perforated. 





RIGID-tex the design-strengthened metal, combines functional 
beauty with greater rigidity, increased impact strength and mar 


resistance to give your product more lasting utility. RIGID-tex is 


Whether you are face-lifting a product or designing a new one, 
investigate RIGID-tex — the metal that builds greater sales 
appeal and more profits for you. Write for complete information. 
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You get what you want with 


Lax 


PRESSES 






~~ PLANT SUPERINTENDENTS 
af 


get production they can count on 









Danly Presses work full time. You don’t 
have to worry about breakdowns and a 

there’s less “waiting” time because dies ten 
last longer between grinds. Precise, 
accurate alignment of Danly Presses 
makes set-up faster, too. Manpower 
efficiency goes up because controls are 
designed for fast, safe operation. 












Your Danly’s stay in top shape, too. 
Maintenance crews can’t “forget” to lu- 
bricate a Danly Press—automatic, built- 
in system circulates oil under pressure 
all the time the press is in action. You 
get the production you want with Danly 
Presses—when you want it. 
















DANLY MACHINE SPECIALTIES, INC. 
2100 S. Laramie Ave., Chicago 50, Ill. 





Ask for your copy of 
the Danty “Press 
Catalog.” /t dives the 
whole story on how : vAMLY 
Danly Presses are built” ~~ 
for you. Write today. 
Qe. Fae 












intricate 
contouring is 
fast, accurate— 


12 operations in one cycle! 


Direct cam action—no levers—provides Ex-Cell-O Pre- 
cision Boring Machines with accuracy, versatility and 
speed in difficult contouring operations. 


In the application shown here—contouring an internal 
form in die-cast aluminum end covers—limits on diameters 
are held as close as plus or minus .0005 inch, and three 
work pieces are completed at a time. 12 separate 
operations are performed in one machine cycle, including 
precision boring, facing, chamfering and grooving. 


Cams can be changed in minutes. Cam assembly swings 
out for quick, easy change. All motors are outside the 
base. 


Another Ex-Cell-O feature is the large chip chute, cast as 
an integral part of the base. There are no openings where 
chips or coolant can enter the base. Contact your 
Ex-Cell-O representative or write direct for complete 
information. 


EX-CELL-O CORPORATION 


DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS «© GRINDING SPINDLES 
CUTTING TOOLS + RAILROAD PINS AND BUSHINGS ® DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 









EX-CELL-D 
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JOIN WITH HANDY & HARMAN SILVER BRAZING FOR PERMANENT PROFIT 


Joint area is hand-fluxed with HANDY 
FLUX after which '4” piece of ie” 
Easy-F Lo 45 wire is placed on top of 
joint area. Alloy cost is one half cent 
per joint. 


Assemblies are placed between re- 
sistance-heating electrodés which 
serve also as a jig. Operator applies 
current with foot pedal. Melted Easy- 
FLO 45 penetrates joint area quickly 
and easily. Assemblies are then given 
rapid quench to preserve hardness of 
cross-slide and to remove HANDY FLUX 
easily. Time required for complete 
cycle: 22 seconds. This lady brazes 
from 1200 to 1500 assemblies per day. 


GET THE FACTS OF 
EASY-FLO 
BULLETIN 20 tells you why high 
strength, speed and economy 
are inherent in EASY-FLO braz- 
ing. Also gives Handy informa- 
tion about joint design and fast 
brazing methods. We’ll be 

pleased to send you a copy. 
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EASY-FLO 45. Solves Problems 
of Strain and Abuse 


In this case, the strain and abuse are centered on the cross-slide joint 
of a bayonet power saw drive shaft. Made by Wen Products, Inc., 
Chicago, Illinois, for the do-it-yourselfer as well as the professional, 
this powerful tool operates at 2650 load strokes per minute and is 
expected to stand up to considerable strain and abuse throughout 
its lifetime. 


The problem to be permanently solved was that of joining the steel 
cross-slide piece (.005 case hardened) to the drive shaft. The solution 

. silver brazing with Easy-FLo 45. A simple silver brazed joint 
assures all the strength this part will ever need. And the people at 
Wen Products were sure of it when they tested the part in this 
manner: After brazing, it was placed in a vise and the cross-slide 
piece was struck at right angles with a hammer. It was completely 
mangled before it was torn from the shaft. Thousands of these saws 
are in use today and there is no record of this joint ever having tailed 
in service. That says a lot for silver alloy brazing...with EAsy-FLOo 45. 


One of the beauties of silver alloy brazing is that it can join a wide 

variety of metals with the same excellent results and at remarkably 

low cost. Whatever you are making of metal, whether joints are in- 
volved or not, it will pay you 
to investigate EASY-FLO braz- 
ing. We will be glad to ex- 
plain the benefits of simplified 
design made possible by mod- 
ern silver brazing techniques 
—and how these advantages 
can be profitably applied to 
your production requirements. 
Just call us. 


Source of Supply and Authority on Silver Brazing Alloys 


OFFICES and PLANTS 
se/0GEPORT. CONN 


PROVIDENCE. @. | 
HANDY a 
© ky CLEVELAND, OMI 
< 
> 


General Offices: 82 Fulton St., Mew York 38, M.Y. Oo en caus 


2 TORONTO, CANADA 


DISTRIBUTORS IM PRINCIPAL CITIES MONTREAL, CANADA 
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Completely Machines 








Servo Valve Bodies 
for Automatic 
Transmissions 


The final precision boring station. 


—* 


The loading station. Part locations are checked 
automatically by Unit X to assure proper clamping. 
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21 drilling, 6 reaming, 5 tapping, 6 boring and 2 
precision facing operations. 
490 pieces per hour at 100% efficiency. 
25 stations—1 loading, 1 unloading, 9 drilling, 1 
tapping, 2 rough boring, 2 precision boring, 2 
precision facing, 1 washing and 6 visual inspection. 
Palletized work holding fixtures (each fixture carries 
three parts). 
Unloading unit for removing parts from fixtures and 
placing them on conveyor. 
Established 1898 Complete interchangeability of all standard and 
- special parts for easy maintenance. 
“Building Block” construction to provide flexibility 
veee oi for design changes. 
First te Automaton Other features: automatic washing unit for fixtures; 
construction to JIC standards; hardened and ground 
SCT ere "+ Se oes ways; hydraulic feed and rapid traverse for milling, 
drilling and boring; individual lead screw feed for 
tapping. 





BLOOD 


Estimated RPM... . 

Angvlor ity requirer en' 
ory 

Constant oF momen 


Special restrict 


BROTHERS makes your 
ENGINEERING JOB 


EASIER 


... regardless of whether 
your project requires a sin- 
gle universal joint such 
as this 


...a complete agricultural 
type assembly 


: ll 
please pei 


. he oat | ai 
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saab . we is requires, 
Keywey "ope hole oF serscre wit SHIELD 
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TRACTOR ENO 


Many engineers are saving valuable time—right at 
the start of a project—by filling out and returning a 
“Spec Sheet” like this to Blood Brothers. Why not try it? 


With your power transmission requirements in mind, 
our engineers will make recommendations and sub- 
mit engineering drawings. You save designing and 
drafting time, and perhaps forestall problems, by hav- 
ing the initial teamwork of experienced specialists. 


BLOOD BROTHERS 
MACHINE DIVISION 


... OF an automotive or in- 
dustrial truck propeller 
shaft like this ve 


aa". 
Just fill out and mail a 
sheet like THIS—and let 
BLOOD BROTHERS’ En- 
gineers propose a helpful, 


practical solution to your 
Drive Line Problem! 


I} the jobz unusual or the problem “unique, 


; ee ; Ais 
Blood Brothers’ « vperience can be invaluable. 


This service is offered without extra charge because 
we can work more efficiently with all the facts in hand. 


Blood Brothers builds more standard types and sizes 
of universal joints than any other manufacturer (from 
300 up to 89,300 torque inch pounds continuous load). 


Why not use this experience on your next project? 
Write Blood Brothers today for your handy" Spec Sheets.” 


UNIVERSAL JOINTS 
AND DRIVE LINE 
ASSEMBLIES 


ROCKWELL SPRING AND AXLE COMPANY 


ALLEGAN, MICHIGAN 
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Combined Paint and Solvent Reservoirs, Recirculating Pumps and 
Tempercture ond Viscosity Controls on one side of Flow Coater. 


ts “ 
_S\- 


View of Ventilated Drip Enclosure and inclined 
Tunnel to the Overhead Finish Baking Oven. 


One of the Gas-Fired Heating Units with Automatic Tempera- 
ture Control Equipment below the Overhead Finish Baking Oven. 


A 
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Mahon Dual Flow-Cocting Machine with two seperate and independently 
controlled Flow-Coating Units serving two parallel conveyor lines. 


Dual Flow-Coating System CUTS Paint VOLUME, 
MANPOWER Requirements, and Operating COSTS! 


The new Flow-Coating System illustrated here has proved a tremendous saving 
in painting automobile hoods, fenders, fans and miscellaneous parts. The system 
has two parallel conveyor lines carrying parts through a dual Flow-Coating 
Machine—either side of which may be operated independently. Each section 
of the Flow-Coating Machine is served by a 450-gallon paint reservoir and a 
450-gallon solvent reservoir and are fitted with automatic equipment to maintain 
constant paint viscosity and temperature. Other equipment in this system includes 
ventilated drip enclosures with sumps, scavenger pumps, and facilities for solvent 
flush-down, a finish baking oven and an air supply and exhaust system. This 
system now paints, on one line, all parts previously painted in two dip-coating 
systems which required an operating volume of 16,000 gallons of paint. One 
man operates and maintains the new Mahon System, where twelve men were 
required to operate and maintain the old equipment. The savings in material, 
labor and operating costs are obvious. If you have a finishing problem, it will 
pay you to discuss methods, equipment requirements and possible production 
layouts with Mahon engineers . . . you will find them better qualified to advise 
you, and better qualified to do the all-important planning, engineering and 
coordinating of equipment . . . and, if you care to investigate, you will also find 
that Mahon equipment will serve you better over a longer period of time. See 
Sweet's Plant Engineering File for information, or write for Catalog A-657. 


THE R. C. MAHON COMPANY «+ Detroit 34, Michigan 
SALES-ENGINEERING OFFICES in DETROIT, NEW YORK and CHICAGO 


Engineers and Manufacturers of Complete Finishing Systems—including Metol Cleaning, Pickling and Rus? 
Proofing Equipment, Hydro-Filter Spray Booths, Dip and Flow Cooters, Filtered Air Supply Systems, 
Drying and Baking Ovens, Cooling Tunnels, Heat Treating and Quenching Equipment for 
Aluminum and Magnesium, and other Units of Special Production Equipment. 





Huge dynamcmeter at R/M plant in 
Passaic, N.J. On this dynamometer, 
one of the world’s largest, and most 
useful, the performance of friction 
materials in entire brake and clutch 
assemblies can be thoroughly tested. 


oe ‘a 


R/M maintains a permanent testing station near Jennerstown, Pa., along U.S. Route 
considered to be the most severe mountain course of its kind in the U.S. 


HOW R/M SETS THE PACE IN FRICTION MATERIAL DEVELOPMENT 


Lab and field testing solves problems you may be facing now 


The one sure way to learn how friction materials 
will perform is to test them on a dynamometer or 
a vehicle. That’s why Raybestos-Manhattan, 
world’s leading maker of friction materials, has 
the world’s most complete, most adaptable, testing 
facilities. 

R/M laboratory testing equipment ranges from 
comparatively simple machines to giant inertia 
dynamometers, including one of the biggest ever 
made. 

For road testing on both level and high 
mountain country, R/M has its own fleet of 
vehicles. At the well-known Jennerstown Moun- 
tain Testing Area, R/M maintains a year-round 
testing station where friction parts can be tried 


and proven under the most rigorous driving 
conditions ... on grades up to 15%. 

Just what does this R/M testing mean to the 
O.E.M.? It means, first, that friction material 
performance in full-size brake and clutch assemblies 
can be thoroughly and precisely determined for 
you by R/M engineers. And second, perhaps even 
more important, it means that R/M has acquired 
a wealth of knowledge about friction material 
behavior that could solve problems you may 
be facing. 

If you are working with friction materials, call 
in an R/M representative now. The facilities of 
R/M’s seven great plants, with their research and 
testing labs, are as near as your telephone. 


EMARK THAT SPELLS PROGRESS 


TION MATERIAL DEVELOPMENT 





Write now for your free 
copy of R/M Bulletin 
No. 500. Its 44 pages are 
loaded with practical 
design and engineering 
data on all R/M friction 
materials. 


RAYBESTOS - MANHATTAN, INC. 


EQUIPMENT SALES DIVISION: Bridgeport, Conn. 


+ Chicago 31 + Cleveland 16 ~- Detroit 2 + Los Angeles 58 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; Passaic, NJ.; No. Charleston, S.C.; Crawfordsville, Ind.; Neenah, Wis.; Raybestos-Manhattan (Canada) 
Limited, Peterborough, Ontario, Canada 


RAYBESTGOS-MANHATTAN, INC 


FIRST IN FRICTION Mechanical Packings . 


Brake 
Asbestos Textiles . 
Abrasive and Diamond Wheels « Laundry Pads and Covers « Bowling Balls 


Industrial Rubber + Engineered Plastics 


Linings « Brake Blocks e Clutch Facings e« Sintered Metal 


Products « Industrial Adhesives 
Rubber Covered Equipment 








—7-ineh Waldes Truarc retaining rings cut costs, 
Speed assembly-disassembly of 2-high/4-high mill 


New Model TA-625 2-high/4-high combination 
rolling mill designed by Stanat Manufacturing 
Co., Long Island City, N. Y., reduces 2/2” ingot 
to precision-rolled strip as thin as .001”. 

Waldes Truarc retaining rings help make 
possible a complete change of work rolls in 
20 minutes...solve difficult problems of accu- 
racy control by achieving positive location of 
bearings to extremely close tolerances. Rings 
eliminate costly parts and machining, save 
space, reduce maintenance. 


In the assembly illustrated above, 7“ Waldes Truare (Series 
5000) retaining rings—three on each roller—are used to posi- 


tion heavy-duty needle bearings in the bearing housing. Assembly is simple, even with giant 7” diameter Truarc ring. 
Smaller rings position bearings in other roller assemblies and Special Truarc ratchet pliers grasp the ring securely, ease it 
retain the shaft of a dual handwheel screwdown. All in all, into the groove, snap it securely into position. Smaller pliers 
18 Waldes Truarc rings are used in the mill. They replace and various high-speed assembly jigs are available for other 
machined shoulders, spacers and lock nuts...eliminate costly rings, permit assembly-disassembly to be performed rapidly 
threading, other machining operations. even by unskilled labor. 


Whatever you make, there’s a Waldes Truarc Retaining ent sizes within a type... 5 metal specifications and 14 different 
Ring designed to improve your product... to save you material, finishes. Truarc rings are available from 90 stocking points 
machining and labor costs. Quick and easy to assemble and throughout the U.S.A. and Canada. 

disassemble, they do a better job of holding parts together. More than 30 engineering-minded factory representatives 
Truarc rings are precision-engineered and precision-made, qual- and 700 field men are available to you on call. Send us your 
ity controlled from raw material to finished ring. blueprints today...let our Truarc engineers help you solve de- 
36 functionally different types...as many as 97 differ- sign, assembly and production problems... without obligation. 


For precision internal grooving and undercutting...Waldes Truarc Grooving Tool! 


WALDES Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C. 1, N.Y. 


® : Please send the new supplement No. 1 which 
| brings Truarc Catalog RR 9-52 up to date. 
| (Please print) 
| Name “se a 
| Title j ; : 
| Company 
bak ae 
L. 


RETAINING RINGS Business Address 


© 1956 Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1.C.1,N.Y. 


.. Zone ............ State 





WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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Mallory Contact Design Service 


Saved 40% 


for an automotive relay manufacturer 


A manufacturer of automotive-type relays required a 
contact dise for a new component. The original design 
called for a screw-machined blank one-half inch in 
diameter, with a silver alloy disc brazed to the base. 


Investigation revealed the cost of the contact made 
in that manner would be beyond budget. Mallory 
contact engineers redesigned the contact to allow the 
assembly of a thin silver alloy facing on the base by 


crimping instead of brazing. A locating projection on 
the blank holds the contact disc in place. 


Prices based on the Mallory method of contact as- 
sembly were submitted to the manufacturer. Evalua- 
tion proved the design acceptable—the cost analysis 
proved a 40% saving over the original design—the 
manufacturer was able to develop the relay product 
within its acceptable cost limits. 


Five MALLORY keys to economy through contact engineering 


. The most effective contact material from the extensive line developed by Mallory. More 
economical alloys often can satisfy actual service conditions. 


. The most economical contact design... for your purchasing, production and product needs. 

. The most economical backing material . . . from a group of Mallory alloys developed for this use. 

» The most economical backing member design in relation to contact and product design 
requirements. 

. The most economical method of assembling contact and backing member. 


By coordinating ail these important elements of contact design, Mallory can help you put 
into effect a long-range plan for cutting contact cost and assuring peak performance. 


Write or call Mallory for consultation 


M P.R. MALLORY & CO. inc 9 


INDIANAPOLIS 6, INDIANA 





Serving Industry with These Products: 
Electromechanical— Resistors * Switches © Tuning Devices ® Vibrators 


Electrochemical— Capacitors © Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts © Special Metals © Welding Materials 
MALLORY & CO. Inc 
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How to make your 


automatic heat-treating and 


hardening even more automatic 


--- af no extra cost 


AST, continuous operation is the key to 
PF coaunes automatic forging production 
lines. Especially in high speed heat-treating 
and hardening operations. They’re extremely 
sensitive to changes in chemical composition 
and structure of steel used. Interruptions to 
make tests or adjustments slow production, 
increase costs, reduce the advantages of auto- 
matic operation. This makes the uniformity 
of the steel you use an even more vital factor. 
The more uniform the steel, the steadier the 
production and the greater the potential you 
can realize from your automatic equipment. 


You can get the utmost in uniformity, and 
automatic operation—at no extra cost—by 
using Timken® fine alloy steel. Uniformity is 
constant from bar to bar, heat to heat, order 
to order. 

We take many extra quality-control steps 
to assure this uniformity. For example, the 
Timken Company uses a magnetic stirrer for 


molten steel to assure equal distribution of 
alloys, uniform temperature and improved 
working of the slag. It’s the first installation 
of its type in the United States. 


To further assure uniformity, your order of 
Timken fine alloy steel is handled individually. 
We target our conditioning procedures to 
meet your end use requirements. Each bar is 
stamped to identify the heat it came from. This 
limits variations within an order as well as 
from order to order. And every heat is ex- 
amined spectrometrically to insure uniform 
grain size. 


To make your automatic heat-treating and 
hardening operations even more automatic— 
at no extra cost—always specify Timken fine 
alloy steel. You'll get money-saving per- 
formance and uniform results every time. 
The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable 
address: ‘““TIMROSCO”, 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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PAYLOADER 


MECHANICS IS PROUD TO SERVE 
THE BLUE BOOK OF AMERICAN INDUSTRY 





The trade marks on these pages represent some of the 
companies we have been privileged to serve recently. 
Working with them, and many others, from drawing 
board to final production, Mechanics engineers have 
accumulated a wide range of universal joint know- 
how. They have solved power transmission and control 
problems such as clearance, torque, weight, angle, 
alignment, balance, overload, shock, speed changes, 
reversals and stamina with improved designs, metals, 
machining, tolerances, heat treating, hardening, 


From Drawing Board to Production 


balancing and lubrication. By designing and building 
drive lines that are specifically suited to the operat- 
ing characteristics of each machine, + he ve 
universal joint engineers have helped the engines in 
the products represented on these pages to deliver 
maximum power to the wheels. The drafting board 
stage is the time to design more efficient power trans- 
mission into your product. We invite you to benefit 
from Mechanics engineers’ universal joint experience 
when planning your next model. 


MECHANICS Universal Joint Division BORG-WARNER 





(mTE@MATIONAL 
maavestee 


2024 Harrison Avenue, Rockford, Illinois 


Export Sales Borg-Warner international — 


36 Se. Wabash, Chicage 3. It 
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SAVE UP TO 700° LBS. HERE! Py 
TDA Lightweight Tandem Driving Axles y 


HOW TO GAIN UP TO 


980 LBS. OF EXTRA 


EVERY LOAD -MILE FOR THE LIFE 





WHAT THE TDA BONUS LOAD CAN DO FOR YOU: 





Hau! 21 more cases of Haul 10 more bags of Haul 30 more cinder blocks, 
can goods, per load! potatoes, per load! per load! 


Figure your extra profit, in terms of additional ton-miles of payload! 








SAVE UP TO 
280 LBS. HERE! 


TDA TK-500 Series 
Trailer Axles in Tandem 


a 
1A \ 
i . 


a) 
: 


a 


— ema. | ila: 
\9 4 FT. 


gee 
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PAYLOAD... 


OF YOUR VEHICLE = 


























Houl 130 more gallons of 


gasoline, per load! 


— pa LF a Op 2 


USE THIS MONEY-SAVING 
COMBINATION OF NEW 
LIGHTWEIGHT TDA’ 
TANDEM DRIVING AND 
TRAILER AXLES! 


Used together, Timken-Detroit® light- 
weight tandem driving and trailer 
axles weigh almost 4% ton less than 
other axles of the same capacity. This 
means up to 980 extra pounds of 
bonus payload every trip. 

TDA Axles are the choice of Ameri- 
ca’s leading truck manufacturers. For 
complete information, contact your 
vehicle dealer or branch today. 


Plants ot: Detroit, Michigan * Oshkosh, Wisconsin 
Utica, New York « Ashtabulc, Kenton and Newark, Ohio 


New Castle, Pennsylvanio 


1 eax: 


TIMKEN-DETROIT AXLE DIVISION 
ROCKWELL SPRING AND AXLE COMPANY 





WORLD'S LARGEST MANUFACTURER 
OF AXLES FOR TRUCKS, BUSSES AND TRAILERS 














bw || LINDBERG— FISHER 


pAdoladle 


Here, for the first time, is a ladling unit that makes automatic 
casting of aluminum not only possible but practical. The 
Autoladle has been thoroughly tested and proven in service. 


“LITTLE JOE” provides these advantages: 


Adaptable to induction, electric resistance or fuel-fired rever- 
beratory furnaces. 


Ladled metal is withdrawn from beneath surface of bath. 


We call it 


Precise, accurate control of any size shot up to 30 Ibs. 
“LITTLE JOE" No interruption of the casting cycle during charging of metal. 
No variation of size of shot due to metal level changes. 


Composed of special refractory materials so arranged that 
ladled metal cannot come in contact with any metal. 


To the best of our knowledge this is the first practical 

automatic ladling unit yet devised. It will fill an 

important need in many casting operations. For 
complete information, get in touch with your nearest 
Lindberg Field Representative (see your classified phone 
book) or write direct. 





LINDBERG 
lar MELTING FURNACES 





A Division of Lindberg Engineering Company, 2491 West Hubbard Street, Chicago 12, Ill. 
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LONG LIFE PISTON 









Z 2) / . YeS 
~ la Gal Nf! . 


This Gillett & Eaton exclusive steel wire insert is cast ) 
right into the alloy piston to make hard surfaces for | 


* Low initial cost the top ring groove. Here’s an entirely new piston de- | 
sign combining all the advantages of aluminum alloy | 
7 Light weight = the long life of steel wire bearing surfaces in the 
ring nooss. No noticeable increase in weight. 
G cd Insert Pistons are real top performers at 
_ ¥% Amazing increase Low Cost—barely more than ordinary alloy pistons! 
When the grooves are machined, the closely spaced 
in piston life steel wire inserts cast in the piston become hard bear- 


| ing surfaces on top and bottom faces of the groove. 
* Maintains The wire insert also strengthens the second ringland. 
pmaaioen fitted with Gillett & Eaton Wire Insert 
Pistons maintain new engine power and performance 
2 groove 








ESTABLISHED 1868 
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WyYMAN-GORDON furnished the first heat 
treated crankshaft, forged the first six-throw 
crankshaft, forged the first eight-throw crank- 
shaft, forged the first crankshaft with integral Crankshaft forgings illustrated, left to right, for V-8 
counterweights, and today forges a larger passenger car, diesel truck and heavy tractor engines 


quantity and a greater variety of crank- 


shafts than any other company in the world. WYMAN GORDON Co 
- s 


In a crankshaft there is no substi- sachibes 3 100 


° ° ° FORGINGS OF ALUMINUM #* MAGNESIUM 
tute for a forging, and in a forging seat Sir anesune 


there is no substitute for Wyman- WORCESTER 1, MASSACHUSETTS 
HARVEY,ILL. * DETROIT, MICH. 


Gordon quality and experience. 
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another result of A MP'S CREATIVE APPROACH... 


Fastin-Faston’ Harness Connectors 


for simultaneous engagement 
of multiple circuits 


in appliance and automotive wiring 


A new highly versatile assembly 
unit that makes one operation 
out of many. Saves time, trouble, 
money. 


Simplifies such operations as the 
connecting of wall switches to 
built-in ranges . . . top with 
bottom circuits in clothes washer 
. . « front and back assemblies 
to car electrical systems. 


Uses quick, easy-to-apply Faston 
terminals. Can be used for as 
many as six individual circuits. 


Write today tor 


additional intormation. 


AMP INCORPORATED 


General Office, Harrisburg, Pa. 


Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada 
Ltd. Toronto, Canada @ Aijrcraft-Marine Products (G.B.) Ltd 
London. England @ Societe AMP de France, Le Pre St. Gervais 
Seine. Frar @ AMP-—H ynd, N. V 5-F 
@ Japanese Distributor: Oriental Termina 

x vyapan 


dertogenboscnh Holiand 
Product Co., Ltd 
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ANY PLATER CAN AFFORD Cc A LE N D 4 R 


THIS NEW ANSWER TO AN 
OF COMING SHOWS AND MEETINGS 


OLD CHROME PLATING PROBLEM qe 
oe CURERESURE COUT EGECEUREEUEEEEOCEEREOOEEEERTEEEEEEEEE 


Second International Automobile, 
Motorcycle, and Bicycle Show, 

prt: Mexicd CIRY ..cccsccccccccced Jan. 4-13 
Chicago Automobile Show, Interna- 





tional Amphitheater, Chicago, 


...Jan. 5-13 
SAE Annual Meeting, Sheraton- 
Cadillac and “Statler Hotels, 

| Mich, ..cccccccsce SMM. 16-18 


Detroit, 


<, 


Society of Plastics Engineers, an- 
nual national technical confer- 
ence, Sheraton-Jefferson Hotel, 
St. Louis, Mo. ... Jan. 16-18 


NOW YOU CAN COMPLETELY CONTROL Ingineers Joint Council General 


Assembly, annual meeting, Ho- 


MIST AND SPRAY FROM CHROMIUM tel Statler, New York, N.Y. 
an 

Detroit Automobile Show Jan 

PLATING BATHS National Moter Boat Show, Coli- 

seum, New York, N. Y ..Jan 

American Institute of Electrical 


AT A VERY REASONABLE COST Engineers, gees bade igh hh Sh 


Statler Hotel, ! 
Jan 


National Automobile Dealers Equip- 
LOW INSTALLATION COST: This new product of ee eee aoe 
Udylite Research is so powerful that you need add faa _ 26- 
P r Truck Trailer Manufacturers’ As- 
only 114 pounds to a 1000 gallon chromium plating sociation, winter meeting, Cora- 
: i . . nado, Calif. ..Jan. 27-30 
solution to get perfect results. Plant Maintenance & Engineering 
ci. » Show, Public Auditorium, Cleve- 
LOW MAINTENANCE COST: The addition of as little Sie BA phestr ee etesiercel Jan 
: : i x . . A mericz Roadbuilders Association, 
as 4 to \4 Ib. in an 8-hour working day maintains MT eh Ghaee- ek Gee, te 
mist and spray control. Its only loss is through ee weaneoner yo 
cago, coceeeeessoescme « «8° Fed. 
dragout. Automotive Accessories Manufac- 
turers of America, exposition, 
Coliseum, New York, N. Y...Feb. 
COMPLETELY STABLE: It’s completely stable; it doesn’t PRE nag ig, Pegg Hse ig) pire 
lose any of its strength during shut downs no matter 12th annual Reinforced Plastics 


Dev. Conference, Edgewater 


how long they must be. Beach Hotel, Chicago, Ill.....Feb 


American Management Association, 


OPERATES AT HIGH TEMPERATURES: For the first yee ggg ee ag fle a 


. n dustry, Statler 
time the temperature of the bath has no effect on mist York, N. Y. .Feb. 
> ic * _ - SAE National Passenger Car, B ody, 
control. Zero-Mist H.T.* works at any bath temper- and Materials Meeting, Shera- 
ature, even boiling ton-Cadillac Hotel, Detroit, 
: Mich. 
, rT: Pressed Metal Institute, annual 
EASE OF CONTROL: It s easy to control. With the spring technical meeting, Hotel 
addition of Zero-Mist H.T.*, a thin foam blanket Canter, Govetans, S .......Uae. 6 
. ‘ Pacific Automotive Show, Civic 
subsides when current is turned off, but reforms Auditorium, Seattle, Wash..Mar. 7-10 
. . . . Atomic Exposition and Nuclear 
as the bath is again used. This foam blanket pro- Congress, Convention Hall, 
Tides > a cl , iP asa 7 . Philadelphia, Pa. .........Mar. 11-15 
vides the simple visible check for efficient operation. a ttamak Ene tenieenes 
Board, fifth conference on 
Atomic Energy, Philadelphia, 


Geneva Automobliie Show, Switzer- 

STABILITY * *HIGH TEMPERATURE ..-Mar. 
Society of the Plastics Industry, 

OPERATION Paclie Const plastion aipest- 


tion, Los Angeles, Calif....Mar. 18-21 
- | SAE National Production Meeting 
ZERO MIST H. T. HAS THEM ALL | and Forum, Hotel Statler, Buf- 

Get, WE. Ba aceceackitotec mune, 368 
American Society of Tool Engi- 
neers, silver anniversary tech- 
THE nical meeting and convention, 
Shamrock Hilton Hotel, Hous- 


a 
2b | OOM, TO. ccccscdsccccocess am & 
| WORLD'S LARGEST Western Metal Congress and Expo- 
PLATING SUPPLIER sition, Los Angeles, Calif...Mar. 
American Welding Society, national 
ae) ste) Fs Sale). spring meeting and fifth weld- 


DETROIT MICHIGAN ing and allied industry exposi- 
tion, Philadelphia, Pa. 
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HOW NYLOK® LOCKS: 


es 


4 
a 
ee 
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LOCKED! The tough, resilient nylon pellet keys itself into the mating threads. It forces threads together, and locks the screw securely. 


NEW—a complete line of self-locking UNBRAKO 
socket screw products that won’t work loose 


They simplify design and save production time 


UNBRAKO socket screws are now available embodying the Nylok* 
self-locking principle. Nylok provides a truly practical new solution 
to the problem of making screws self-locking. 

You save production time when you build products with self- 
locking UNBRAKOs. And you get greater simplicity in design with 
less bulk and weight. The number of parts you must assemble to 
achieve full locking action is reduced to the absolute minimum. 
Lockwashers under screw heads are no longer necessary. Costly 
wiring of cross drilled heads is eliminated. So are cotter pins and 
complex multiple set screw installations. 


UNBRAKO SOCKET SCREW DIVISION 











Socket heed cap screws. Socket shovider screws. Fiat head socket screws. 
Stendord sizes #6 to lin. Standard sizes ato %in. Stondord sizes #6 to % in. 
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Self-Locking UNBRAKOs are completely reusable. They have 
uniform locking and installation torques—with no galling or seizing 
on mating threads. They successfully withstand temperatures from 
—70° to 250°F. And, on properly seated screws, the pellet acts 
as a liquid seal. 

Self-locking UNBRAKO socket screws come in a complete range 
of standard sizes and materials. See your authorized industrial 
distributor. Technical data and specifications are detailed in Bulletin 
2193. Write us for your copy today. Unbrako Socket Screw 
Division, STANDARD PRESSED STEEL Co., Jenkintown 53, Pa. 

*T.M. Reg. U.S. Pat. Off., The Nylok Corporation 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 


Button head socket Socket pressure plugs. Socket set screws. All stand- 
screws. #6 to % in. 


Standard sizes Usto 1% in. ord point types. #6 to 1 in. 
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FORESIGHT 


Planning for tomorrow + Producing for today! 


Since the earliest days of the industry, Bendix foresight 
in product design and development has contributed 
materially to automotive progress. 


For example, Bendix* power braking and power steer- 
ing, two of the industry's most popular new car features, 
are the results of years of research and engineering by 
Bendix specialists in these important fields. 


Today Bendix engineers are likewise busy planning 


TYPICAL 
EXAMPLES 


Bendix Power Brakes 


and developing new and better products to meet the 
needs of the years ahead. 


It is because of this foresight the automotive industry 
looks to Bendix for components that continue to lead 
in public acceptance and dependable performance. 

*REG. U.S. PAT. OFF 


BENDIX civrsion SOUTH BEND moana 


Export Sales: Bendix International Division, 205 East 42nd Street, New York 17, N. Y. 


AVIATION CORPORATION 


Bendix Power Steering 


BRAKES @ POWER STEERING @ POWER BRAKING @ CONSTANT VELOCITY UNIVERSAL JOINTS @ HYDRAULIC REMOTE CONTROLS 
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High Spots of This Issue 


Advanced Material Handling at Parts Maker's Plant 
Currently engaged in a plant-wide process improvement pro- 
gram is AC Spark Plug Div. of General Motors Corp. One 
of the most fertile areas for cost-cutting is material han- 
dling, and here is how AC is going about it. Page 48. 


Latest Construction Equipment at 1957 Road Show 
The stage is all set for the opening late this month of the 
biggest display of roadbuilding equipment ever assembled. 
Chicago’s International Amphitheatre will be the site. A tech- 
nical meeting will run concurrent with it. Page 52. 


Annual Meeting of the AMSE 
More than 300 technical papers were presented to some 8000 
engineers in attendance at the recent 77th annual meeting 
of the American Society of Mechanical Engineers. Abstracts 
of several outstanding papers are given. Page 58. 


More Automatic Equipment for 1957 Buick Production 
Introduction of a new car model generally means new manu- 
facturing techniques, and such is the case with Buick this 
year. Reviewed here is the large variety of new equipment 
and methods now being employed for the 1957 car. Page 64. 


Can Airframes of the Future be Machined? 


Machine tool builders, always prepared to meet a challenge, 
have one today in fulfilling the need for close machine toler- 
ances required by aircraft designers. What the demands are 
and how they may be answered are discussed. Page 68. 


37 New Products Items 

And Other High Spots, Such As: 
Chevrolet Turboglide; power steering on the Fordson tractor; 
Automobile Show displays; brainstorming; nickel-chromium 
alloy; and Chevrolet engineering center. 


Complete Table of Contents, Page 3 
Automotive and Aviation News, Page 33 





AUTOMOTIVE INDUSTRIES COVERS 





ENGINEERING . 
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PASSENGER CARS * TRUCKS + BUSES + AIRCRAFT + TRACTORS * ENGINES 


BODIES * TRAILERS * ROAD MACHINERY + FARM MACHINERY * 


PARTS AND COMPONENTS +* ACCESSORIES * PRODUCTION EQUIPMENT 


SERVICE EQUIPMENT * MAINTENANCE EQUIPMENT 
PRODUCTION Me MANAGEMENT 
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broach ) 134 SIZES_ of Tool Bits 


LEM --+4 -Less Floor Space 








Two tool bits clamped in position, as seen 
by the broaching cutters. The top relief 
will be broached on one of these blanks 
and the side relief on the other. 





Doing more work in less floor space releases it for other 
productive equipment; reduces fixed cost. Two CINCINNATI® 
Hydro-Broach Machines save 65% of the floor space for- 
merly required by the old equipment to machine 11 styles 
of tool bits in 134 sizes. These two Hydro-Broach machines, 
both of 10-ton capacity, were tooled up by Cincinnati 
broaching specialists with hydraulically operated, progres- 
sive type fixtures. All tool bits are broached complete from 
a common shape of blank. 

This Cincinnati two-machine production team averages 

800 completely broached parts per hour. 
You may not be directly interested in the manufacture of 
tool bits, but you will be interested in what CINCINNATI 
Broaching Machines and Engineering Service can do to 
reduce your manufacturing costs (and perhaps fixed costs, 
too). May we hear from you? Meanwhile, you might want 
a copy of our latest Duplex Hydro-Broach catalog. Brief 
specs will be found in Sweet's. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


MILLING MACHINES - BROACHING MACHINES - CUTTER AND TOOL GRINDERS 
METAL FORMING MACHINES - HARDENING MACHINES - OPTICAL PROJECTION 
PROFILE GRINDERS - CUTTING FLUID - GRINDING WHEELS 
32 
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Packard Production Rolls 
Again at South Bend Plant 


Packard automobiles are rolling off 
the assembly lines once again after a 
lapse of about six months. Except for 
its name, the 1957 Packard Clipper 
model now being turned out at South 
Bend, Ind., retains only part of its 
individual identity. 

For the first time in 53 years, the 
car is being built in a city other than 
Detroit. It also is leaving the luxury 
field which it once dominated and will 
be marketed in the medium price 
range. 

With the exception of the grille and 
rear fenders, the car resembles the 
Studebaker, from which many com- 
ponents have been adopted under a 
cost-savings program. In addition, the 
Packard has many other components 
similar to the Studebaker line, in- 
cluding chassis, engine, and transmis- 
sion. It is being built on the same 
line with Studebaker. 

A production goal for Packard has 
not been given. The company recently, 
however, indicated it plans a com- 
bined output of 153,000 Packards, 
Studebakers, and trucks. When the 
Packard is introduced late this month, 
the corporation will have an estimated 
2500 dealers authorized to handle 
sales and service, compared with 1200 
at the beginning of 1956. 


AMC Loss In Fiscal Year 
Placed At $19.7 Million 


American Motors Corp. had a net 
loss of $19.7 million in the fiscal year 
ended Sep*. 30. The figure was nearly 
three times more than the $6.9 million 
loss it incurred in the previous year. 
Total sales dropped from $441.1 mil- 
lion to $408.4 million. The loss was 
after $12.1 million in non-recurring 
profit realized from the sale of $10.6 
million of Ranco stock and tax credits 
totaling $1.45 million. 
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JET ALLOYS 
ARE SOUGHT 


The above robot-like 
objects are actually 
electric heat furnaces 
used in the develop- 
ment of new jet engine 
alloys by the Thomson 
Laboratory of General 
Electric Co. at Lynn, 
Mass. The 11 furnaces 
now have operating 
temperatures from room 
temperature to 1650 F. 
Samples of different 
metals and alloys in 
the form of bars are 
inserted in the core 
and subjected to vary- 
ing stresses and tem- 
peratures for analysis. 


Sharply reduced automobile sales 
were the chief factor contributing to 
the lower sales and profits. AMC’s 
appliance operation, on the other 
hand, showed its best profit since 1950. 

The corporation locks to the New 
Year with more confidence now that 
it has cut much of its operating costs. 
There is every expectation that op- 
erations will now draw closer to the 
break-even point. 

Overating costs and budget for the 
Automotive Div. have been cut by $23 
million for 1957. They include $15 mil- 
lion in unusual non-recurring costs 
and expenses incurred last year, and 
reduction in antomotive selling, manu- 
facturing, engineering, service, and 
administration expenses. 

To break even in 1957, the corpora- 
tion will have to sell 150,000 cars, 
about 30,000 more than in 1956. AMC 
continues to count heavily on the 
Rambler to achieve this goal. 

Sales figures for the Rambler are 
not available yet, but production 
figures sho-y the company built about 
78,000 of the small cars through Dec. 
8. Sales of all AMC cars for the Janu- 
ary-October period totaled approxi- 
mately 98,000 units. 





Borg-Warner Plant in Brazil 
To Make Gears, Transmissions 


Borg-Warner International Corp. 
has completed arrangements with a 
Brazilian financial group to open a 
factory for the production of gears 
and transmissions in Sao Paulo. The 
new operation will be known as Borg 
and Beck do Brazil and will be 
financed on a 50-50 basis by the two 
parties. 

Borg-Warner will supply machin- 
ery and other equipment for the 
plant. The Brazilian group will pro- 
vide the land, and output is expected 
to get underway within a year. 


Turnpike Cruiser Power Plant 
Offered in Other Mercury Cars 


Mercury will offer a modified ver- 
sion of the 368 cu in. engine used in 
the Turnpike Cruiser as an option on 
other 1957 models at a suggested list 
price of $633. Known as the M-335, 
the engine is designed to develop 335- 
hp. The drive train has been modified 
so that the engine can be used with 
a standard transmission. 


33 











SAU SUMUILVE INDUSINIES, SUMUGUyY £4, S708 











WIND TUNNEL FOR AIRCRAFT AND MISSILE RESEARCH 


This swept-wing research model by the National Advisory Committee for Aeronautics is 

undergoing investigation in the new full-scale wind tunnel at the Langley Aeronautical 

Laboratory. Purpose of the fests on the model, representative of present-day fighter 

aircraft, is to study the application of high-lift devices for improved low-speed per- 

formance. NACA scientists are using the model fo study means of delaying separation 

of the boundary layer at the leading edge of the wing as well as at the trailing edge 
of the flaps to produce higher lift and thereby cut landing speeds. 





HARPER DEVELOPS MAMMOTH CAR-BOTTOM FURNACE 


This huge car-bottom furnace was recently placed in service by the Electronic Com- 
ponents Div. of Stackpole Carbon Co. Designed and built by Harper Electric Furnace 
Corp., the furnace has 160 cu ft of loading space. It is being used for high temper- 
ature calcining of conductor material for fixed composition resistors. Designed for 
@ maximum temperature of 2750 F, the furnace has a usable chamber four ft square 
and 10 #? in depth. It is heated by 1% in. diam Globar non-metallic resistance 
elements. The car itself is equipped with a pneumatically-operated rising sand seal. 
la raised position, it seals the cor and the furnace to prevent eir filtration. 
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GM To Spend $10 Million 
On Brazilian Expansion 


General Motors will invest $10 mil- 
lion in its Brazilian subsidiary, Gen- 
eral Motors do Brasil S. A., to expand 
truck manufacturing operations. In- 
cluded is a new plant for producing 
trucks similar to the Chevrolet. Also 
planned are a modern foundry for 
six-cylinder engine blocks and other 
gray iron and malleable castings, and 
an engine manufacturing plant. 

The site of the new manufacturing 
operations is a 420-acre plot at Sao 
Jose Campos, about 60 miles from Sao 
Paulo, site of the existing Brazilian 
plant. The Sao Paulo plant will con- 
tinue its operations. 

Volume production on the engines 
at the new plant is expected to get 
underway at the end of 1958. The en- 
gines will be used in a truck with a 
gross vehicle weight of 18,000 lb. 


Plymouth Station Wagon 
Prices Up $95 to $164 


Plymouth has increased prices on 
its station wagons $95 to $164 above 
comparable 1956 models. Many items, 
formerly optional, become standard 
equipment on certain 1957 models. 

The 1957 price range from $2105 for 
the deluxe two-door, six-passenger 
model with the six-cylinder engine to 
$2613 for the sport four-door, nine- 
passenger V-8 model. The new models 
are built on a 122-in. wheelbase, seven 
in. longer than their 1956 counter- 
parts. 


Six-Cylinder Series 1956 1957 
DeLuxe Two-Door (Six 

Pass.) .. $2,007 2,105 
Custom Two-Door (Six 

Pass.) ° 2,073 2,207 
Custom Four-Door (Six 

Pass.) . 2,116 2,257 
Custom Four-Door (Nine 

Pass.) . 2,237 2,401 
Sport Four-Door (Six 

Pass. ) 2,274 2,376 
Sport Four-Door (Nine 

Pass.) .. 2,395 2,520 


Eight-Cylinder Series 


DeLuxe Two-Door (Six 


PD . sekehseun te 2,103 2,198 
Custom Two-Door (Six 

Pass.) 2,169 2,300 
Custom Four-Door (Six 

Ok ree . 2,212 2,350 
Custom Four-Door (Nine 

Pass.) .. . 2,333 2,494 
Sport Four-Door (Six 

Pass.) . 2,370 2,469 
Sport Four-Door (Nine 

Pass.) . ‘ 2,491 2,613 

* Suggested list prices, excluding Fed- 
eral excise, state, and local taxes, and 


delivery and handling charges. 
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Chrysler Plant in Delawcre 
to Build Dodge and Plyriouth 


Chrysler Corp.’s Newz vk, Del., plant 
may play as important a part in the 
corporation’s East Coast op»rations 
as does the Los Angeles assembly 
plant in its West Coasi market. A 
sound indication is the announcement 
that Dodge cars will be assembled at 
the Delaware plant in addition to 
Plymouths. 

Original plans were to build Ply- 
mouths only. The orporation has now 
decided to add a Dodge assembly line 
after Plymouth output gets rolling 
there. 


It is possible that the plant may 
eventually turn out all Chrysler lines 
for the Eastern market. The cor- 
poration is planning a sizeable ex- 
pansion at the one million sq ft 
facility. 

Plymouth output at the plant is 
scheduled to start about mid-year. 
Chrysler’s Los Angeles plant is now 
turning out all car lines, with the 
exception of Imperials. 


Ford Gift to University 
Includes Founder's Home 


The automobile industry’s continued 
interest in and aid to higher educa- 
tion is evident in the announcement 
that Ford Motor Co. and the Ford 
Fund have offered the Univ. of Mich- 
igan gifts of 210 acres of land in 








PLYMOUTH FURY AND PONTIAC BONNEVILLE MODELS 


Two new models introduced by Plymouth and Pontiac, respectively, at the National 
Automobile Show in New York last month are the Fury (top) and the Bonneville sports 
convertible. The former is powered by a 290-hp engine with a displacement of 318 cu 


in. and a 9.25 to 1 compression ratio. 


Fuel injection V-8 engine in the Pontiac 


Bonneville delivers over 300 hp and will be offered soon in limited volume. 


nounced some of his intentions for 
next year. 

How much greater the demands will 
be than those asked in 1956 is beyond 
speculation at this point. Many of 


them certainly will be made known 
in the coming months as Reuther be- 
gins to direct his 1.5 million member 
union toward new goals. 

(Turn page, please) 














Dearborn and $6.5 million in cash. The 
grants are to establish a Dearborn MODEL CHANGEOVERS ACCOUNT FOR SEPTEMBER FALL 
campus of the university to be known 1956 New Passenger Car Registrations* 
as Dearborn Center. 
The gifts include the palatial Fair Arranged by Makes in Descending Order According to the 1956 Nine Months’ Totals 
Lane, home of the late Mr. and Mrs. NINE MONTHS 
Henry Ford. Since their deaths the Units Per Cont of Total 
home has housed the Ford Motor Co. MAKE — ‘eo aac a 1956 «1955 1956 1955 
archives. The collection includes more Chevrolet 116,519 145,680 164,768 «1,209,036 1,220,094 26.21 22.32 
than eight million documents, mostly eet = 4S SS CU ee 7S oo 
personal papers of Henry Ford. Plymouth 31.117 44,978 56, $36 37.032 Bis 0 8.19 9.43 
Pontiac 25,310 34,318 48,291 282,559 407,957 8.13 7.46 
cer ER ee ee ee ik te 
UAW Readies Its Demands Cadillac 10,903 13,517 —«:11,267 109,910 ‘871 2.38 =: 1.98 
f ‘ 8,325 11,623 11,981 93,748 123. 313 2.03 2.25 
‘or Negotiations in ‘58 De 6,960 9,423 8.726 79,005 92.133 1.71 (1.68 
: : Nash... 6,007 7,749 7,997 63,656 74,327 1,38 1.36 
Undoubtedly, 1958 will go down in — or 5. a= 7 ae 3 1.8 
automotive annals as another his- Hudson... 2,084 2.689 3,278 26.226 35,243 ‘57 64 
torical year in union-management re- He ee ia | ie 4 — 7208 a rs 2 
lations. Not altogether happy about Misc. Domestic 217 439 419 2.942 6,748 08 12 
: : ,800 8,273 4,119 63,530 35,745 1.38 65 
the union’s accomplishments last year, a a ae 2. 
including the Supplemental Unemploy- _Total—All Makes... 421,021 568,320 654,532 4,612,825 5,460,128 100.00 100.00 
ment Benefit plan, UAW President * Based on data from R. L. Polk & Co. 
Walter Reuther already has an- 
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One goal already made clear by 
Reuther will be the biggest pay raise 
in history. The union already is gird- 
ing itself for any eventuality. One 
action is a proposal to raise monthly 
union dues from $2.50 to $3.00 to build 
up a fund for a possible strike. In 
addition to increased wages, other 
economic concessions certainly will be 
asked of the automobile, aircraft and 
farm implement industries. 

There will also be a strong attempt 
to organize industry’s “white-collar” 


hls 





workers, which the union has been 
trying to do unsuccessfully for years. 
Admittedly, some of these have fallen 
into union ranks, but the number has 
been small. 

Automobile companies certainly are 
not looking toward 1958 with relish. 
There is no question, however, that 
they also are planning their own pro- 
posals and counter-proposals which 
they hope to use to arrive at a com- 
mon meeting ground with the UAW 
to achieve continued industrial peace. 
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1956 WEEKLY U. S. MOTOR VEHICLE PRODUCTION 
As reported by the Automobile Manufacturers Association 
For Weeks Ending Total 
Jan. 1 to 
Make Dec. 15 Dec. 8 Dec. 1 Nov. 24 Dec. 15, 1956 
PASSENGER CAR PRODUCTION 
Hudson 140 110 102 0 301 
Nash 464 381 545 0 54.117 
Rambler 2.554 2.098 1,906 0 ‘254° 
Total American Motors 3,158 2,589 2,553 0 99,672 
Chrysler and Imperial 3,750 3,681 3,266 2,166 101,470 
De Soto 3.566 3.727 3.416 2.683 98.085 
Dodge 7,092 8 262 7,576 4,335 194,019 
Plymouth 15,000 15, 288 14,496 10, 169 430, 418 
Total Chrysler Corp. 29, 408 30,958 28, 754 19,333 823,992 
Ford 41,351 40.898 40,313 32,257 1,305,623 
Lincoln and Continental .. 1,230 1,250 1,064 8 46 868 
Mercury 7/265 7203 6. 266 5,281 233,634 
Total—Ford Motor Co. 49, 846 49,351 47,643 38,358 1,586,125 
Buick 14, 490 15,697 13,949 9. 456 511,305 
Cadillac 4.337 3.815 3.289 2.329 133.544 
Chevrolet 37.648 41,552 41.173 31.733 1,563,751 
Oldsmobile 10.997 12.251 11,218 8.608 415,338 
Pontiac 6.181 9.423 9.313 7,198 321.182 
Total General Motors Corp. 73,653 82,738 78,942 59,324 2,945,120 
Packard 0 0 0 0 13,289 
Studebaker 2,493 1,766 ‘1,820 1,433 79,148 
Total—Stude.-Pack. Corp. 2,493 1,768 1,820 1,433 92,437 
Checker Cab 83 174 95 22 3.900 
Total Passenger Cars 158,641 167,576 159, 807 118,470 5,551, 246 
TRUCK PRODUCTION 
Available 7 5 . 5 352 
Chevrolet 9,729 7,681 7,823 5,373 340, 663 
G. M. C. 1,727 1,761 1,940 1,155 87, 250 
Diamond T 84 85 77 64 4,947 
Diveo 80 80 80 48 3,449 
Dodge and Fargo 2.022 2,001 2.686 1,626 87,747 
Ford 6,097 6,095 6, 185 4,668 291,917 
International 3,393 3,420 3,314 2,295 132,046 
Mack. 384 378 351 273 17,550 
Reo 90 52 50 51 3,728 
Studebaker 401 347 455 282 14,636 
White 314 309 305 238 16,852 
Willys 1,589 1,794 1,819 1,182 61,839 
Other Trucks 88 100 113 93 7,436 
Total — Trucks 26. 005 24, 108 25,204 17,383 1,070,412 _ 
Buses cr) 79 39 34 4,042 
Total—Motor Vehicles 184,711 191,763 185,050 135,857 6,625,700 
~ © Prior to Sept. 1, Rambler production was included with Hudson and Rambler. 
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GM Car Prices Are Increased 
Under New Advertising Policy 
in advertising policy 
was put into effect recently by Gen- 
eral Motors. It is another of several 


A change 


contractual concessions granted to 
car dealers by the corporation within 
the last year to improve factory- 
dealer relations. 

Under the new program, GM will 
assume full responsibility for the cost 
and administration of the advertising 
fund on both national and local levels. 
In the past dealers contributed vary- 
ing amounts into the fund. The dealer 
contributions are said to-have totaled 
$90 million annually. 

As a result of the new program, list 
prices on all GM cars have been in- 
creased from about $28 on the Chevro- 
let to $92 on the Cadillac line. The 
actual retail price, however, is not 
expected to go up that much. Most 
dealers previously added the advertis- 
ing charge to the retail price. 

The excise tax and the customary 
markup on the higher wholesale price 
will add about $8 to the price of a 
Chevrolet. Dealers who feel they are 
entitled to their full traditional dis- 
count undoubtedly will pass the mark- 
up and tax on to the customer. Others 
will absorb part or all of the increase 
under the stress of competition. 


Export and Military Business 
Add Force to Willys Progress 


Willys Motors has done remarkably 
well in the two years since it dropped 
out of the automobile business. A re- 
cent report indicates that the com- 
pany expects to have earnings above 
$3 million for 1956. 

Export sales continue to grow and 
are expected to increase 26 per cent 
this year to a figure above $60 mil- 
lion. The company expects to ship 
some 40,000 vehicles abroad this year. 
In addition, several new vehicles in 
the Jeep line are expected to hit the 
market soon. 

Willys’ growing military business 
volume has also been a factor in the 
improved sales picture. Its current 
military work involves production of 
a new lightweight tactical vehicle, the 
“Mechanical Mule,” which Willys 
helped design. The company already 
has received two contracts for the 
vehicle from the Army. 
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TURBINE BLADES TESTED 


Intense heat and vibration which turbine 
blades endure in jet aircraft engines are 
duplicated with this General Motors Re- 
search Staff laboratory test apparatus. In 
right foreground, the blades or “buckets” 
rotate through hot blasts of acetylene 
flames so engineers see how they stand up 
under “thermal shock.” In lett back- 
ground, the blades are subjected to high 
frequency vibration while red hot, so en- 
gineers can find out whether they develop 
“fatigue” cracks during operation. 


New Chevrolet Parts Depot 
Being Built Near Atlanta 


Another new parts depot will be 
constructed by Chevrolet under its 
program to separate parts and acces- 
sories operations from main assembly 
plants. This program will make avail- 
able more space for possible expan- 
sion of production facilities within 
assembly plants. The latest is a 280,- 
000 sq ft supply depot northeast of 
Atlanta, Ga. Ground for the new unit 
was broken last month. When com- 
pleted in about a year, the warehouse 
will stock approximately 20,000 dif- 
ferent car and truck parts and acces- 
sories which at present are housed at 
Chevrolet’s Atlanta assembly plant. 


American Motors Gets 
$3 Million Army Order 


American Motors has received a $3 
million Army Ordnance contract for 
production of cupolas for armed ve- 
hicles. The order calls for construc- 
tion of 1400 of the cupolas, to be 
used on M-59 tank-type, armored 
troops carriers. 
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General Electric Co. has an- 
nounced that its T58 turboshaft 
engine is now qualified to power 
experimental aircraft. 

- * * 


General Motors Corp. is under- 
taking a multi-million-dollar expan- 
sion and improvement program for 
the Tonawanda, N. Y., Chevrolet 
engine plant. 


* * * 


Northrop Aircraft, Inc., and Ver- 
tol Aircraft Corp. have reported 
considerable progress toward a pro- 
posed merger of the two companies. 

7: 7 * 

Diesel Engine Manufacturers As- 
sociation has moved its offices from 
Chicago to 2000 K St., N. W., Wash- 
ington, D. C. . . . Landis Machine 
Co. has moved its Detroit office to 
12806 Fenkell Ave., Detroit 27, 
Mich. 

* + - 

International Nickel Co. of Can- 
ada, Ltd., plans to develop a $175 
million nickel project in the Mys- 
tery-Moak Lakes area in Northern 
Manitoba. 

~ * * 

Pratt & Whitney Aircraft has 
revealed that tooling for production 
of its new medium-sized J-52 jet 
turbine engine is now being 
planned. 

a * ~ 

Modern Corp. has changed its 
name to Modco Tools, division of 
Valeron Corp. 

* . + 

Army Corps of Engineers has 
developed a mine - detecting jeep 
that automatically comes to a halt 
when it locates a land mine. 

*. ” . 

L. O. F. Glass Fibers Co. has 
purchased a site in Corona, Calif., 
for plant and warehouse site pur- 
poses. ... H. K. Porter Co., Inc., 
will build a chemical plant in Pas- 
cagoula, Miss. 

* 7 + 

Barber-Colman Co. has opened a 
new sales office at 7451 E. Slauson 
Ave., Los Angeles, Calif. 


Mallory - Sharon Titanium Corp. 
will construct a large-scale pilot 
plant for refining titanium scrap. 

5 eo 


Flexonics Corp. has acquired the 
Flex-O-Tube Div. of Meridan Corp. 
~ * * 

Dow Corning Corp. is developing 
a transparent rubber material to 
be used as an interlayer in wind- 
shield glass of Air Force super- 
sonic planes. 

* * a” 

John Deere de Mexico, S. A., is 
constructing a plant in Monterrey. 
* o* ” 

Boeing Airplane Co. may build 
a pilotless aircraft production plant 
near Parks Air Force Base, Calif. 

- * * 

Goodyear Tire & Rubber Co. re- 
cently opened a new equipped lab- 
oratory for the development of 
rubber products which will perform 
satisfactorily in a radiation envi- 


ronment. 
7 - - 


James F. Lincoln Arc Welding 
Foundation has announced a $25,000 
machine design award program. 
Closing date is July 15, 1957. 


* * * 


Fairchild Engine & Airplane 
Corp. has booked business exceed- 
ing $7 million to fabricate major 
components for a large jet engine 
now being produced for the mili- 
tary service. 

* * a7 

Norton Co. recently dedicated its 
new electric furnace plant at 
Huntsville, Ala. 

* 7 . 

Jones & Laughlin Steel Corp. 
plans to acquire Rotary Electric 
Steel Co. of Detroit, leading stain- 
less steel producer. It will mark 
J & L’s entry into the stainless 
steel field. 


. * * 


Aluminum Co. of America has 
demonstrated a 14-ton truck built 
by Gerstenlager Co. that can be 
expanded to five times its road di- 
mensions. 

(Turn to page 94, please) 
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DIESEL-POWERED AUTOCAR DUMPER OF MAMMOTH SIZE 


The AP-15 is the first in a@ series of giant off-the-highway vehicles projected by 
Autocar Div. of White Motor Co. Equipped with a 10-speed transmission and a plane- 
tary geor drive reor axle, 
rock body with a double-acting hydraulic hoist providing a 70-deg dumping angle. 


the 15-ton rear dump truck has a 10 cu yd scoop-end 


Poundage of Zinc Die Castings in 1957 Cars Shows Sharp Rise 


The average 1957 
carry more than 65 lb of zinc, as com- 
pared to 60 lb used on the 1956 models, 
according to the American Zinc In- 


stitute. 


The Institute states that zine die 
castings are being used in increasing 


model car will 


volume for trim, tail light assemblies, 
grilles, decorative moldings, window 
supports, and headlight assemblies. 
In addition, they are finding growing 
favor for such functional parts as 
carburetors, windshield wiper motors, 
door handles, window cranks, etc. 


1956 RETAIL CAR SALES BY PRICE GROUPS* 


Number of Cars 











Chrysler Donates More Funds 

To Cornell for Crash Studies 

Chrysler Corp. has granted an addi- 
tional $100,000 to the Cornell Univ. 
Medical College for further work on 
its automotive crash injury research 
program. The latest grant brings to 
$300,000 the amount donated by the 
corporation for analyzing automotive 
crash injuries and their causes. 


Air Force Gives Allison 
$20 Million Engine Job 


An Air Force contract valued at 
$20.2 million has been awarded to the 
Allison Div. of General Motors Corp. 
for production of J71-A-Z aircraft 
engines. Other contracts announced 
by the Air Materiel Command of 
Wright-Patterson Air Force Base in- 
clude a $6.1 million award to Four 
Wheel Drive Co. for multi-purpose 
trucks, and $5.8 million to Douglas 
Aircraft Co. for fabricating modifica- 
tion kits. 


UAW Excise Tax Repeal Plan 
Has "Joker" for Car Makers 


The UAW has thrown its support 
behind industry efforts to repeal auto- 
motive excise taxes. At the same time, 
it has made a recommendation which 
would subject automobile manufac- 
turers to certain commitments should 
the taxes be repealed or reduced. 

The proposal is that car companies 
give public assurance that they would 
not increase prices to offset any possi- 
ble reductions made in excise taxes. 


September Nine Menthe UAW President Walter P. Reuther 
1956 1955 1956 1955 has urged that such a condition be 
kote, t f made a part of any recommendations 
Price Group Unitst Fount Units Forni Unitst Fecal Units : made for excise tax relief 
Under $2,000 65,641 15.85 367,163 56.45 813,852 17.89 3,010,686 55.03 vas “ » 
my » —— ye S ome 1-82 2 16.026 55.34 1,718, 7 31.40 While such a pledge by automo- 
Over $3,500 17.01 «| 4.11 ims (2a? te i272 278 bile companies may have its merits, 
Total 414,100 100.00 650,314 100.00 4,548,008 100.00 ‘5,471,325 100.00 it cortainly weld plese Gem ie 6 
; ' ‘ : ane somewhat disadvantageous position. 
They would have to take extreme and 
Dollar Volume of Sales undue precautions from the viewpoint 
September Nine Months of public opinion in making future 
eter Ep a Tose ™ 15S price adjustments. 
~ caihae phere * wines (CD The UAW has asked that excise 
Group Dollars Foal Dollars Fount Dollars otal Dollars otal taxes be reduced to at least the pre- 
Under $2,000 $128,760,476 13.28  $097,435,467 49.38  $1,593,547,500 14.98 716,210,962 47.59 ; 
$2,001 0'32.500..  40n.e78. a ae my ae eee ay iy vtec} = Korean level, if not totally repealed. 
eo ty $3. seed 27.08 98.501,b08 " 82 2,842,677,584 26.72 1,665,357,469 13.87 Chances for repealing the taxes, how- 
eee ee eee ee eee ON Eee ever, face opposition by Treasury offi- 
_ Total. $969,603,408 100.00 $1,412,213,650 100.00 $10,638,308,089 100.00 $12,010,242,213 100.00 cials, who are urging they be contin- 
‘ *—Calcalated on basis of new car registrations, a2 as reported[by R. L. Polk &JCo. in conjunctioa}with edvertised delivered ued beyond the April 1 expiration 
aged —p tt Lt D t include tra: ti extra t. 
t—New registrations of American made cars only. Susest inieie ate os — date. 
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AND AVIATION INDUSTRIES 


DeSoto Sets Price Schedule 
On Four New Station Wagons 


Prices on DeSoto’s 1957 station 
wagons range from $2843 to $3715, 
exclusive of taxes and other charges. 
Aware of the growing market for 
utility vehicles, DeSoto has expanded 
its station wagon line to include four 
models, compared with only one in 
1956. 

These include two in the lower 
priced Firesweep series. They carry 
list prices of $2843 for a six-passenger 
model and $2974 for a nine-passenger. 

Two others in the Fireflite series 
are a six-passenger unit priced at 
$3583 and a nine-passenger model for 
$3715. The only station wagon offered 
last year by DeSoto was in the Fire- 
dome series, and that model has been 
discontinued. 


Dana Sales and Earnings 
Hit Peak for Fiscal ‘56 


Sales and earnings of the Dana 
Corp. were the highest in its history 
for the 1956 fiscal year. Total sales 
hit $228,531,000, an increase of 22 per 
cent over the $186,564,000 for the 
comparable 1955 period. 

Record earnings of $17,342,918 were 
also reported. This compares with 
$15,302,956 for 1955. 


Rheem Automotive Dedicates 
Fullerton, Calif., Facility 


Flexibility characterizes the new 
multi-million dollar plant of Rheem 
Automotive Co. at Fullerton, Calif. 
The company formally dedicated the 
new facility on Dec. 12, 1956. 

The division manufactures a com- 
plete line of bumpers, bumper guards, 
bumper hangers, coil springs, leaf 
springs, spring shackles and torsion 
bars for automobile assembly plants 
on the Pacific Coast and in the South- 
west. Other products include highway 
guard rails, guard rail brackets and 
forged oil tools. 

Several interesting features have 
been incorporated in the main plant 
building (see illustration). Electric 
power distribution is handled from 12 
unit load centers within the manu- 
facturing plant and one outside the 
plant adjacent to the boiler room. The 
unit load centers are suspended above 
the floor on balconies. 
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Three-dimensional plot plan of Rheem Automotive Co. shows planning for flexibility. 


Another interesting flexibility fea- 
ture is the overhead crane installation. 
Seven of the nine storage bays are 
equipped with five-ton tramrail cranes. 

Six of the tramrails have interlocks 
and crossover rails so the cab and hoist 
units may be transferred from one 
bay to another. All crane rails ex- 
tend 40 ft into the manufacturing 
area for delivery of material to the 
first operation. 

The plating installation for auto- 


mobile bumpers and bumper guards 
is the largest of its kind in the West 
and is completely automatic. It was 
designed and built by Udylite Corp. 

By means of electrically-controlled, 
hydraulically-operated devices, intri- 
cately designed bumpers are being 
plated uniformly and at high produc- 
tion rates. This straight line plating 
machine carries the bumper through 
31 operations. 

(Turn to page 94, please) 





. Based on data from R. L. Polk & Co. 





SLIGHT DECLINE PREVAILS OVER PREVIOUS SURGE 
1956 New Truck Registrations* 
Arranged by Makes in Descending Order According to the 1956 Nine Months’ Totals 


Units Per Cent of Total 
September August September : 

MAKE 1 1956 1 1956 1955 1956 1955 
Chevrolet 24,146 26,451 32,133 229,592 233,299 33.49 33.30 
Ford 21,587 24,690 28 443 204 324 222,673 29.80 31.79 
International 9,156 9,727 8,261 83,418 77,992 12.17 11.13 
G.M.C. 6,583 7,021 8,560 64,174 58 609 36 8.37 
Dodge 4,394 5,182 5.664 44,098 50,376 6.43 7.19 
White 1,208 1,133 1,469 11,818 10,443 1.72 1.49 
Willys Truck 1,201 1,174 1,328 10,059 11,886 1.47 1.70 
Mack 1,058 1,222 877 10,023 7.761 1.46 1.11 
Studebaker 635 778 834 7,189 8.550 1.05 1.22 
Willys Jeep 861 766 831 6,403 7,215 93 1.03 
Diamond 286 330 330 3,048 2,680 4 .38 
Divco 262 234 301 2,480 2,505 36 36 
Reo... 235 237 344 2,261 2,228 33 32 
Kenworth. . 114 152 103 1,027 807 15 12 
Brockway 48 50 86 711 776 .10 "1 
Peterbilt. . 42 49 29 454 331 .07 05 
F.W.D... 24 55 35 334 195 05 
Misc. Domestic 144 97 96 881 721 .13 10 
Foreign 436 483 200 3.368 1,419 49 20 

Total—All Makes.. 72,420 79,831 89,924 685 662 700 , 466 100.00 100.00 


NINE MONTHS 
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Meni: Hews 


Eaton Manufacturing 
Co.—Sydney £. Cow- 
lin has been named di- 
rector of market re- 
search. 


SKF Industries, Inc. 
—Stuart H. Smith has 
been elected vice-pres- 





ident in charge of 
| sales. 
Chevrolet Motor Div., General 





Motors Corp.—E. P. Feely was named 
assistant general sales manager for 
the Eastern half of the U. S.; A. W. 
Famular, assistant general sales man- 
ager for the Western half of the 
U. S.; LW. Thompson, assistant 
general sales manager for parts and 
accessories merchandising and ware- 
housing; L. N. Mays, assistant general 
sales manager for the central office; 
H. P. Sattler, assistant general sales 
manager for commercial and truck 
operations; Roy M. Cash, Pacific Coast 
regional manager; N. J. Johnson, as- 
sistant manager, Pacific Coast region; 
Robert D. Lund, national sales pro- 
motion manager; and J. E. Conlan, 
national truck manager. 


American Brake Shoe Co.—Kemp- 
ton Dunn has been elected chief 
executive, and William B. Given, Jr., 
continues as chairman of the board. 


Ford Div., Ford Motor Co.—Fred- 
erick J. Hooven has been appointed 
executive engineer in charge of ad- 
vanced Ford car product engineering, 
and J. L. Hooven has been named ex- 
ecutive engineer in charge of advanced 
Ford truck product engineering. 


Lindberg Engineering Co.—John R. 
Duffy has been appointed chief en- 
gineer. 


Pratt & Whitney Co., Inc.—Harry 
Reichert has been named a vice- 
president, and Clinton E. Smith has 
been made assistant to the general 
sales manager. 


Vickers, Inc.—R. J. Sullivan is now 
director of quality control. 
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Lapointe Machine Tool Co.—Paul N. 
Stanton has been promoted fo sales man- 
ager, while Joseph P. Crosby remains 
vice-president in charge of sales. 


Studebaker-Packard Corp.—James 
J. MecTernan, Jr., has been named 
controller, and Arthur E. Gotsch has 
been made treasurer. 

Mercury Div., Ford Motor Co.— 
Richard S. Hanel is now marketing 
administration manager. 


Houdaille Industries, Inc., Automo- 
tive Div.—Gordon O. Rice has been 
appointed sales promotion manager. 


Bell Aircraft Corp., Rockets Div.— 
Floyd H. Walters was named director 
of manufacturing. 


A. O. Smith Corp.—U. T. Kuechle 
and Roy A. Dingman were named 
vice-presidents. Robert A. Rietz was 
named assistant secretary. 


Electric-Auto-Lite Co.—Francis M. 
Wistert and Robert E. Valk were 
elected vice-presidents. 


Oldsmobile Div., General Motors 
Corp.—Roland E. Gifford has been 
appointed used car merchandising 
manager. 

Chrysler Corp.-—Russell S. Rocka- 


fellow has been appointed director of 
production engineering. 


Stackpole Carbon Co.—H. S. Conrad 
was elected president to succeed Lyle 
G. Hall, and J. Hall Stackpole was 
re-elected chairman of the board. 
A. A. Haberberger was elected vice- 
vice-president and general works man- 
ager; E. J. Hammer, elected vice- 
president and director of industrial 
relations; and Lyle G. Hall, Jr., was 
elected assistant secretary. H. A. Wil- 
liams was named general manager of 
the Electronic Components Div., and 
Harrison C. Stackpole was made gen- 
eral manager of the Carbon Div. 


American Motors Corp.—W. H. 
Thoreson has been named director of 
automotive export, and M. L. Hudson 
has become director of automotive 
export sales. 


Ohio Crankshaft Co., 
Crankshaft and Cam- 
shoft Div. — A. H. 
Schott was made gen- 
eral manager. 





Ransohoff, Inc. — 
Bernard S. Reckseit has 
been appointed chief 
engineer. 





Studebaker-Packard Corp.—Sydney 
A. Skillman has been appointed as- 
sistant general sales manager for 
both Studebaker and Packard market- 
ing activities in South Bend, Ind. 

(Turn to page 94, please) 





Necrology 


Joseph S. Levene, 59, assistant 
superintendent of planning and 
purchasing for Chrysler Corp. of 
Canada, died Dec. 5, on a business 
trip to Toronto. 


Frank F. Keefe, 52, Eastern re- 
gional sales manager for Willard 
Storage Battery Co., was killed in 
an automobile accident recently. 


William P. Woodside, 79, re 
nowned metallurgist, died Dec. 5, 
at Phoenix, Ariz. 


Otho R. Overmeyer, 80, automo- 
tive pioneer, died recently, at De- 
troit, Mich. 


Victor Mauck, 82, chairman of 
the boards of John Wood Co. and 
Nicolet Industries, Inc., died 
Dec. 2, at Bryn Mawr, Pa. 


Parry H. Paul, sales engineer 
for Autocar Div. of White Motor 
Co. and former employee of Chil- 
ton Co., died recently, at Haver- 
ford, Pa. 
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“Production up more than 30%since 
using Texaco’s tri-purpose oil” 


. . . Pacific Fittings Division, 
General Metals Corporation, 
Hollydale, California 


e 
This plant, tre targes 
pipe fitting manufacturer on the Pacific 
Coast, enjoys outstanding results with 
Texaco Cleartex Oil. Reports Superin- 
tendent Frank Morino: 

“Since the introduction of Texaco 
Cleartex Oil DD as the hydraulic, lubri- 
cating and cutting oil in our automatic 
chuckers, we have increased production 
more than 30%. 

“With no separate hydraulic oil to 
dilute the cutting coolant, we're getting 
longer tool life. Gear boxes and lubricat- 
ing oil lines stay much cleaner. The con- 
sistent uniformity of Texaco Cleartex Oil 
DD gives us better finish on machined 
parts, even under stepped-up production 
schedules. And the transparency of the 
oil makes work inspection a lot easier.” 

There is a complete line of Texaco 
Cutting, Grinding, Soluble and Hydrau- 
lic Oils to help you do all your machin- 
ing better, faster and at lower cost. A 
Texaco Lubrication Engineer will gladly 
help you make the proper selection. Just 
call the nearest of the more than 2,000 
Texaco Distributing Plants in the 48 
States, or write The Texas Company, 
135 East 42nd Street, New York 17, N.Y. 


Pacific Fittings Division produces a full line of 
pipe fittings, nipples and couplings. The New 
Britain Gridley automatics shown here use tri- 
purpose Texaco Cleartex Oil DD exclusively. For 
the past 10 years, this plant has relied on Texaco 
Products and Texaco Lubrication Engineering Serv- 
ice to keep operating efficiency high, maintenance 
costs low. 





CUTTING, GRINDING, | 
SOLUBLE AND 
HYDRAULIC OILS 





TUNE IN... METROPOLITAN OPERA RADIO BROADCASTS EVERY SATURDAY AFTERNOON 
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* 
How to heat vehicles ? 


Q: Chilly day at Thule (— 50°F.) ... how 
to start fire-crash truck within seconds, 
provide 90,000 Btu/hr. in small space? 





> 
7 


A: Janitrol liquid heater (tested to 
—65°F.) keeps engine ready to go, pro- 
vides cab and cargo heating too! 


Q: How 10 find money to build heated 
storage buildings for Diesel bus fleet? 





A: No need to find it, park the fleet outside 
—Janitrol liquid heaters keep engines, and 


bus interiors warm, ready to go at a frac- 
tion of cost of new building. 


A: Call on Janitrol. If there’s a need for 
heat for the job anywhere, chances are 
Janitrol can supply it, or build it from 
service-proved components. 

Ever since designing and manufacturing 
the first successful heaters for aircraft 14 
years ago, Janitrol has built thousands of 
heaters for aircraft and ground vehicles. 

Today the name Janitrol stands for 
leadership in heating equipment and com- 
bustion engineering. Your Janitrol repre- 
sentative is always at your service. 


AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, COLUMBUS 16, OHIO 
DISTRICT ENGINEERING OFFICES: WASHINGTON, D.C., PHILADELPHIA, COLUMBUS, FT. WORTH, HOLLYWOOD 
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DAREX (Fhowedrin )GASKETS 


U 


Part of the big news beneath the hoods of many out- 
standing 1957 models is Bendix-Skinner’s revolutionary 
new dry filter for engine air. Rated at 99.6% efficiency 
it screens out dust and abrasive particles right down to 
micron size . . . and can almost double engine life. 


Helping this dry filter do the job is the important new 
DARAFLOW Compound that holds together the filter 
paper and protective screen. Applied by the DAREXx 
“‘Flowed-in”’ PROCEssS, this compound quickly “‘sets up”’ 
into permanently molded resilient rings at the top and 
bottom of the filter. The assembly is thus sealed against 
air leakage around the filter paper . . . and the same 





THE STREAM-LINED SEAL OF MODERN INDUSTRY 


gaskets make the unit air-tight in the cleaner frame. 


DARAFLOW Compound was researched and developed 
by Dewey and Almy for the Bendix-Skinner Division 
of Bendix Aviation Corporation. They chose DAREX 
“*Flowed-in’’ GASKETS for these reasons: production is 
fast, controls are less critical, performance is consistent, 
application equipment is readily available. And Dewey 
and Almy technical service is unbeatable. 


The DAREX ‘‘Flowed-in” Gasketing Process has many 


other automotive applications. Ask for additional in- 
formation today. 


DEWEY AND ALMY 
CHEMICAL COMPANY 
Division oF W. R. GRACE « Co. 

& 


+ Chicago 38, Ulinois - San Leandro, California - Montreal 32, Canada 
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(Pinch Roll Type) 


For pre-finishing, conditioning and polishing ' 
sheets, plates, strips or blanked-out shapes 
in flat form. Used as single units or in 


multiple units for progressive line 
polishing. 


@ HILL 2-ROLL Vertical Abrasive Belt Grinding 
and Polishing Machines are made in two general types for producing 
superior finishes on flat surfaces as required by manufacturers of a wide 
variety of products such as decorative plastics, auto bumpers, engravers 
plates, home appliances, etc. 


is oe : . : 
The basic HILL twe-roll vertical head with Both types are built in polishing widths up to 60 and larger sizes can 
endless abrasive belt. Used in both the . be furnished if desired. Your problem will be given our prompt and 
Pinch-Roll and the Hydraulic Table types. , careful attention. 


ABRASIVE BELT POLISHING MACHINE 
(Hydraulic Table Type) 
For flat polishing of sheets and plates of ferrous 
and non-ferrous metals. Made in a variety of 
table widths and lengths with full hydraulic re- 
ciprocating table. 


VA, 


120 CLEVELAND 


s 


a: Es Fare 
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New LOW-TENSION ignition systems 


improved firing gives longer service on 
1,2, 4, 6, 8 - cylinder spark-ignited engines 





New model engines with their higher compression ratios, 
as well as thousands of engines already in the field, all show 
vastly improved performance with the Fairbanks-Morse low- 
tension ignition system. The short duration, high peak 
voltage spark liberates more than enough energy (heat) to 
ignite a full charge under all engine operating conditions. 


Bearings and other magneto parts last longer because there 
is no problem with ozone or high corona discharges within 
the magneto case. In addition, a major improvement in 
spark plug life results from reduced electrode erosion due to 
the shortened voltage-time characteristic. 


Fairbanks-Morse low-tension magnetos are no larger than 
standard units, thus simplifying installation. Complete 
factory-built harnesses that include transformers, junction 
boxes, mounting hardware, lead wires, etc. are available for 
nearly all popular engines up to 4000 cu in. in displacement. 


Fairbanks, Morse & Co., Magneto Division 
Beloit, Wisconsin 


MORE THAN 4,000,000 
Please send Bulletin FM238A describing the Fairbanks- 


MAGNETOS IN USE 


Morse low-tension ignition system. 


4 
@#)FAIRBANKS-MorseE |! “"—— 


A name worth remembering when you want the BEST 


Address 
City 





' | 
f | 
f i 
Meme j 
i | 
i | 
] i 


MAGNETOS + REWIND STARTERS + WATER SYSTEMS + GENERATING SETS 
PUMPS * MOTORS + SCALES + DIESEL LOCOMOTIVES AND ENGINES -_ _ ee we 
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either 4 or G 


cylinder heads... 


MACHINE TOOL CO. 
SPU SY Cane v> SARSHSNSSETUS Why not send us your machine tool problems — let's look over 


your prints — there is no obligation. Wire, phone or write us. 
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OLOFSSON 4-Way Machine ae hat i ig 
precision bores 4 holes = : Ly = 
simultaneously. Holds 90° angles 5 
— 





and diameters to .OOO 5” ’ : ms 














for MORE production and 
precision, combine 1, 2, 3, or 4 
=< & for 
any COMBINATION 
OLOFSSON Precision Way Machines perform fast, accurate boring, 


facing, turning, grooving, and chamfering. Units are electrically in- 
terlocked, and the spindles move to the work. 


For long, dependable, and accurate operation Olofsson Way Units feature: 


@ Single push-button control panel. 
@ Hardened and ground V-style ways. 
@ Hydraulic control Valves, manifold mounted and located 
with reservoir, 
@ Parker Majestic precision boring spindle. 
@ Rigid ribbed, nickle iron base. 
Close-up view of differential @ Adherence to latest J.1.C. recommendations. 
carrier, hydraulically cam-clamped @ Hydraulic pump units located outside base. 
in position for boring. @ Automatic central lubrication system. 
® Dwell time not affected by positive stop screw adjustment. 


ET RMATION WRITE OLOFSSON CORPORATION 


SING, MICHIGAN, IVANHOE 44-5381 


THE a MANUFACTURERS OF 
LOFSSON corPoORATION | PRECISION BORING 
2730 LYONS AVENUE 7 LANSING, MICHIGAN MACHINES AND 

SPECIAL MACHINERY 





Advanced Material Handling 
at Large Parts Maker's Plant 


By Joseph Geschelin 


OTED for its development of advanced manufac- 

turing techniques, AC Spark Plug Division of 

General Motors Corp. is currently engaged in 
a plant-wide process improvement program. 

Material handling has become an increasingly major 
factor of operating economy with the growth in size 
of components such as air cleaners. The program is 
aimed at the complete integration of individual lines, 
a greater extension of conveyorization to reduce man- 
ual handling, and the development of process lines that 
can operate without stored banks. Other avenues of 
approach are also being explored. One example is the 
setting up of lines of equipment of competitive types 


to determine whether some new or different method 
may be superior to that now in use. Fruition of some 
of these objectives was shown to members of the press 
during a recent open-house gathering held in the 
Flint, Mich., plant. 

One of the best examples of past progressive plan- 
ning at AC was the development of its self-contained 
instrument plant, in which the scheduling of com- 
ponent parts to assembly lines was accomplished by 
automatic means through the installation of an ex- 
tensive Jervis B. Webb power-and-free conveyor sys- 
tem. This operation was described in AI, April 1, 1954. 

In preparation for 1957 production, AC added a 


FIG. 1 


Belt conveyors 
are employed ex- 
tensively at AC. 
Here is one that 
transports Chev- 
rolet instrument 
panel bodies to 
the shipping area. 
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FIG. 2 


Unique development of automatic loading and 
unloading suited to a specific part is this setup 
for handling instrument nacelles. They are die- 
cast in the machine at the extreme right and 
transported to the trim press in the foreground 
by blowing through the tube connecting the 
two. After trimming, the parts are blown 
through the tube extending upward at the ex- 
treme left, directly to the buffer. 


28,000 sq ft bay to the original instrument 
plant, featuring advanced assembly meth- 
ods: and coordinating the new assembly 
lines with the existing power-and-free con- 
veyor system. Profiting by experience, the 
new bay was eight feet higher to provide 
better ventilation and lighting. As a result 
of this, however, the increased distance to 
the overhead conveyor lines made it neces- 
sary to operate the hangers by electrical 
means and special electrical controls, in 
contrast to the air cylinders employed for 
raising and lowering the hangers in the 
other departments. 


It is noteworthy to mention at this point 
that the simplification of 1957 instrument 
panel assemblies—reduction in the number 


FIG. 3 


Here is one of the three new 900-ton Verson 

transfer presses at AC. This one employs 

either six or five stations depending upon the 

job. Out of this view, at the extreme left, the 

parts are deposited automatically onto a belt 

conveyor that transports them to the washer 
in another bay. 


of instruments in some cases, and the use 
of a printed circuit for Oldsmobile, for 
example—aided in reducing the number and 
the size of components in transit, thereby 
reducing the number of hangers required 
in the system. Because of the flexibility of 
the power-and-free system as installed, it 
is now possible to tie additional circuits 
into the system, thereby leaving an avenue 
for extending the system to serve other 
operations. 

It is our intention to indicate the various 
improvements in technique by means of 
suitable illustrations. One example is found 
in the great simplification of assembly 


FIG. 4 


Exit end of the big washer which carries a va- 

riety of parts on a four-channel conveyor sys- 

tem. Each channel is unloaded onto its own 

distribution chute and the parts are then per- 

mitted to drop into a suitable bin or feeder 
monorail conveyor. 
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Rediiner speedometer tubes are painted and inspected along this 
line, then placed on trays on the monorail conveyor for transport 
to the assembly department. 


One of the big Verson transfer presses employed on air 
cleaner parts. Here may be seen an ingenious wire cage chute 
arrangement for turning parts over into proper position for 
succeeding operations. It represents one of the simple devices 
for automatic loading and unloading, as well as positioning. 


50 


operations on the Oldsmobile instrument 
panel line, stemming from what is consid- 
ered to be the first use of a printed circuit 
for this purpose. 


Most of the examples to be described 
here are concerned with improved material 
handling. Typical of this is the use of a 
belt conveyor for transporting Chevrolet 
instrument panel bodies to the shipping 
area, where they are prepared for delivery 
to assembly lines. The conveyor, shown in 
Fig. 1 transports the parts onto another 
belt conveyor at right angles to carry the 
work to the packers. 


Another noteworthy example of special- 
ized material handling is found on the in- 
tegrated line for making instrument nacel- 
les. As seen in Fig. 2, the nacelles are made 
in the die casting machine at the right, 
ejected automatically and blown through a 
tube directly to the operator at the trim 
press in the foreground. After trimming 
they are blown through the tube at the 
left directly to the buffer. 


AC makes a large variety of parts that 
require electroplating, handling these in an 
impressive Hanson-Van Winkle-Munning 


automatic plating machine. The unit is not 
new but it has been expanded in size and 
features new provisions for safety and ven- 
tilation. An interesting feature of the 
equipment is its ability to handle parts up 
to six feet in length. 


In the making of deep drawn shells of 
various forms and sizes associated with 
the production of air cleaners, oil filters 
and other products, AC was one of the 
pioneers in the adoption of Verson trans- 
fer presses. Today the company has a bat- 
tery of 18 transfer presses, ranging in 
capacity from 100 to 900 tons, three 900- 
ton Verson presses being new acquisitions. 
AC has in addition, a large number of pro- 
gressive die presses for small parts and 
items more suited to this technique. How- 
ever, the integration technique has changed 
the picture of transfer press operation 
materially. The 900-ton Verson press seen 
in Fig. 3 discharges the finished stampings 
onto an inclined belt for transportation di- 
rectly to the washer without manual han- 
dling. 


One of the large washers, shown in Fig. 
4, presents another step in mechanization. 
Parts come in from the opposite end on four 
different conveyor lines and go through the 
washer in four lanes as shown. At the exit 
end, illustrated, the parts are picked off 
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by operators, and consigned to storage tubs 
or hung on monorail conveyors. 


Red liner speedometer tubes, now sup- 
plied to Buick and Pontiac, are made on 
an integrated line, Fig. 5. Tubes are re- 
ceived as Alcoa aluminum impact extru- 
sions, and proceed through seven opera- 
tional steps—pierce, notch, and load on 
conveyor; wash; spray prime coat; dry; 
spray fire-orange paint; dry; unload and 
silk screen black paint; load on monorail. 
The part dries while on the conveyor. 


The constant search for simplified and 
automatic methods of handling has resulted 
in another set-up illustrated here. Large 
diameter air cleaner parts produced in one 
of the 900-ton transfer presses require 
change in direction and turnover upon leav- 
ing the press, for proper pre-positioning in 
the spinning machine; and later pre-posi- 
tioning for the washer to drain water from 
the parts. As will be seen in Fig. 6, posi- 
tioning is done by means of an ingenious 
wire-cage chute. 


Among the latest methods being inves- 
tigated at AC is an integrated material 
handling arrangement designed to provide 
a smooth and constant flow of components 
to the air cleaner assembly line. As the 
components come out of the washer they 
are transferred to one of a number of 
sharply-inclined Swedish-steel belt convey- 
ors for transport to the gallery seen over- 
head in Fig. 7. Each of the horizontal con- 
veyor lines is provided with electrically- 
controlled dams to prevent an accumulation 
of parts at any point. Parts are switched 
automatically to the chutes leading to 
various operations, as shown in Fig. 8. 


As parts are removed by the operator, 
leaving room on the chute, the dam is act- 
uated to release sufficient parts to fill. This 
system is one of many devices being em- 
ployed in an effort to assure uniform and 
constant feeding of operations with a con- 
sequent elimination of parts banks. At the 
same time it makes things easier for the 
operators by bringing the work directly to 
the operation without having to reach into 
a bin or overhead to a monorail conveyor. 


As we indicated earlier, conveyors are 
not new at AC. However, mechanization of 
every kind is being extended throughout 
the plant on a scale much greater than 
heretofore. At the present writing AC 
boasts 13 miles of monorail conveyors, 5000 
ft of belt conveyors, and 7000 ft of assem- 
bly conveyors—almost 16 miles in all. 
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This marks the first use at AC of a Swedish-steel belt conveyor 

system for feeding assembly stations. The group of four belts 

seen here transports large air cleaner parts to the four-chan- 

nel overhead gallery, thence to individual sub-assembly and 
assembly stations. 


FIG. 8 


IPB 





Here is one of the sub-assembly stations on the air cleaner line. It 
is fed from the overhead gallery, stampings being supplied continu- 
ously via the chute. 
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In 1909, 40 manufacturers of construction equipment staged ARBA's first Road Show. At that time, steam shovels and 


steam rollers were the only power pieces. The roller here is compacting a macadam road. The bottom-dump wagon is 
hauling in the stone. Both devices were standard equipment on display at the first Road Show in Columbus, Ohio. 


Huge Display Will Be of Special Importance with the 


Launching of America's New Highway-Building Program 


HE new automotive equipment that will build 
America’s 
1957 Road Show, to be held January 28-February 2 
at the International Amphitheatre, Chicago, the first 
show in nearly nine years. It will be held in connection 
with the 55th Annual Convention of the American 
Road Builders’ Association, with sessions in the Con- 


highways will be put on display at the 


gress Hotel. 

From the number of advance reservations, it is 
estimated that about 45,000 contractors, municipal, 
county, and state highway supervisors, and others 
interested in roadbuilding will attend the convention 
and show. The Road Show is of special importance 
because it is held at rather long intervals, and because 
those in the industry have little opportunity other- 


wise to see displays of the newest machines of the 
leading manufacturers at one time and place. 

There will be about 260 exhibitors, members of the 
Construction Industry Manufacturers Association, 
and of the Materials and Supply section of American 
Road Builders’ Association. This year it was decided 
to go back to the usual practice and hold the show 
during the winter months, and indoors, after trying 
an outdoor summer exhibition at the last prior event. 
This was held July 16-24, 1948, at Soldier Field, 
Chicago. While the outdoor location permitted more 
liberal use of space—it covered an area equal to that 
of 30 football fields—there was some complaint from 
contractors that summer is their busy season, and 
that they have difficulty in getting away at that time. 
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Equipment at ! 


7 Road Show 


At the time of the first Road Show in 1909, long trains of teams and dump wagons could be kept busy by one steam shovel. 
This was a grandfather of today's modern efficient line. 


While manufacturers promise to have on exhibition 
their newest equipment, they have refused to state in 
detail what they expect to show. There will be new 
models of tractors with their related equipment; 
motor graders; off-highway vehicles; cranes and shov- 
els of many kinds, with many kinds of attachments 
and other auxiliary equipment; concrete and bitumi- 
nous processing equipment, and a wide variety of 
miscellaneous equipment and supplies. Much of the 
machinery will be on display for the first time, ex- 
hibitors say. The show will occupy both floors of the 
North and the South Halls at the Arena, the Exposi- 
tion Hall, and Donovan Hall. This represents a gross 
area of about 525,000 sq ft, with about 370,000 sq ft 
for displays. It has been estimated that nearly 5000 
pieces of equipment will be shown. 

The 1957 Road Show will have as its theme, “Pro- 
ductivity on Parade,” and will stress the role that 
machinery plays in modern road building. Present- 
day highway costs are moderate because of the high 


The 1948 ARBA Road Show was the largest outdoor exposi- 
tion of construction machinery ever assembled. 


productivity of the machinery used to build them. A 
group of cost experts in the Federal Bureau of Public 
Roads has estimated that today’s roads, if built by 
the machinery and the methods used 30 years ago, 





1930 


The depression hit the 
Road Show in 1930, 
and a few years after 
this photo was taken, 
the Show all but 
folded. 


would cost nearly twice as much as at present 
Another expert in the equipment field, using tractor 
horsepower and operator’s wages as comparison fac- 
tors, stated that in 1935 tractor horsepower was 
about 95, and the operator’s wages about $1.09 per 
hour; by 1941, horsepower had gone to 113, and wages 
to $1.50; in 1948, the year of the last prior Road 
Show, horsepower was 130, and wages $2.25; in 1955, 
230 horsepower and $3.25. The 1957 Road Show will 
display the machinery responsible for this increase 
in productivity, with a glimpse into the future toward 
the continuing rise. 

In addition to making possible good roads at mod- 
erate cost, the higher power, higher speed, and all- 
around higher productivity of today’s equipment is 
making possible safer roads. Highway engineers, 
knowing the higher capacity of equipment to be used, 
can now plan a road to run through an obstacle, 
rather than to go around it in dangerous curves, or 
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1925 


By the time of the 1925 Road Show, 
America was in the middle of a road 
building boom. Few Americans out- 
side the industry realize that highway 
construction costs are as low today 
as they were in 1925—30 years ago— 
in spite of increased labor and ma- 
terial costs. The reason—larger, fast- 
er machines with greater work load 
capacity. 


over it in view-obscuring rises. Roads can be built 
wider, with adequate shoulders and approach lanes. 

This year’s Road Show will be held just when con- 
tractors, with the tremendous road program in its 
early stages, will be checking over their equipment, 
and looking for the newest and best in the market. 

At the sessions of the convention, talks will be 
given by several top political leaders, including Sena- 
cor Albert Gore, of the Committee on Public Works, 
and Hon. George H. Fallon, of the House Committee 
on Public Works, a co-author of the Federal Highway 
act. The sessions will include a number of technical 
papers dealing with the design, construction, and use 
of highways, airports, and similar works built with 
earthmoving and paving equipment. There will also 
be several symposiums at which panels of experts 
will discuss problems submitted to them. The conven- 
tion banquet will be held Thursday night in the Con- 
rad Hilton Hotel. 
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1931 


Here is what equipment looked like in 

1931, at the Road Show in St. Louis. 

Many of the firms exhibiting here sur- 
vived the depression. 


The Road Show dates back to 1909, when an exhibit 
of roadbuilding equipment, mostly horsedrawn, wa 
held on the Ohio State Fairgrounds at Columbus. It 
occupied 40,000 sq ft of space. At that time few 
states had effective road programs, and 25 states did 
not even have highway departments. There were al- 
ready more than 300,000 automobile owners in the 
country, however, and they were demanding roads 
made of better materials than dust and mud. Farmers 
were beginning to grumble about the knee-deep mud 
and ruts on rural roads. The American Road Builders’ 
Association had then been in existence for only six 
years. Manufacturers were beginning to sense the 
need for equipment for building roads, and engineers 
were beginning the drive for mechanization. 

By the time of the eighth road show, held in 1917 
at Boston, the 40 exhibitors at the first show had in- 
creased to 106. During the 1920’s the automobile had 
become the dominant means of personal transporta- 
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1940 


The 1940 Road Show 
was held in the Old 
International Amphi- 
theatre in Chicago, 
the last before World 
Wor Il. The 1957 
Show, to be staged in 
the new Amphithea- 
tre, will be the largest 
indoor Road Show of 
oll. 


tion, and the “good roads’ movements had hit the 
construction industry. During the 1930’s the road- 
building industry suffered along with the rest of 
American business, but by 1940 an important show, 
with a large attendance, was held. The war slowed 
road construction to a maintenance pace, and con- 
tractors went into defense work. It was eight years 
before the Road Show could be renewed. Then, with 
a tremendous construction job to be done, equipment 
manufacturers put on display their new designs, ex- 
hibiting about $15,000,000 worth of machinery and 
supplies in 800 different categories. 

Since that time there have been significant devel- 
opments in construction equipment, with emphasis 
upon time- and cost-saving features. The machines 
have increased in capacity, versatility, ease of han- 
dling, and speed, with lower maintenance cost and 
lower fuel consumption. These are the pages of prog- 
ress that' will be unfolded at the 1957 Road Show. 
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INCE the introduction of the 
1957 Chevrolet line additional 
details have become available on 
the design and operation of the 
new Turboglide automatic trans- 
mission. The following material 
will supplement the initial news 
summary of design features. 
Turboglide embodies a unique 
hydro-dynamic driving principle 
that eliminates any clutch or band 
type engagement from standstill Variable pitch stator and hub. An overrunning clutch in the front half of the 
to top speed. Three turbines of hub permits the stator assembly to freewheel when the coupling phase is reached 
a five-element torque converter 
are connected individually to the 
output shaft through the elements 
of two simple planetary gearsets. 
Thus, total torque multiplication the largest single die-cast part in provided by an arrangement 
is the product of both the torque the world to date, and weighs only which utilizes the converter itself 
converter and gear ratios. slightly more than 15 pounds. as an energy dissipating device. 
It may be noted that maximum The Turboglide transmission op- Kinetic energy transferred to tiie 
torque multiplication is of the tion adds only four pounds to the converter oil supplements engine 
order of 4.3 to 1 with the vari- curb weight of a Chevrolet, as breaking to provide up to 15 per 
able pitch stator at performance compared to 92 lb added with the cent greater braking effort, while 
angle. With the stator in low or Powerglide option. engine speed is increased less 
economy angle, torque multiplica- Turboglide design eliminates than with Powerglide. 
tion is 3.8 to 1. the necessity for a low range, Decreased maintenance is an 
The design readily lends itself because the basic arrangement is advantage of the all-clutch design, 
to the extensive use of aluminum, inherently speed and load sensi- since the hydraulicaily applied 
resulting in spectacular weight tive and capable of unusually clutches do not require periodic 
savings. The entire transmission broad ratio coverage. adjustment to compensate for 
housing, for example, is perhaps Downhill braking is effectively (Turn to page 106, please) 
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Power Steering 


on the 


FORDSON 
MAJOR 
TRACTOR 





Power assisted steering on the Fordson Major tractor 
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ja power-assisted steering 


now offered on the British Ford- 
son Major tractor uses a simple 
in-line unit with a double-acting 
ram fitted between the front 
steering arm and a fixed support 
on the chassis frame side rail. 
The integral control valve is ac- 
tuated by the steering drop arm 
through a drag link and ball 
stud. 

With no turning movement of the steering wheel 
the spring-loaded spool is centrally located to permit 
the oil to circulate from the pump directly back to 
the reservoir. As the spool is moved with a right- 
hand turn the oil is channeled through the twin-tube 
cylinder to the under face of the piston, and displaced 
oil is returned to the reservoir through an internal 
passage. A left-hand turn reverses this flow pattern. 

The combined pump and reservoir are mounted on 
the engine block and driven by V belt from the 
crankshaft pulley. Delivery is 2 gpm at 400 psi. This 
equipment can be installed on existing tractors. 

Another improvement on the Fordson is a double 
clutch with two-position foot pedal which enables the 
driver to disengage the forward drive during gear 
shifts without stopping the pto. Thus powered im- 
plements can be maintained at a constant speed re- 
gardless of tractor speed. The hydraulic lift pump 
is also driven from the pto shaft to give live opera- 
tion. 

The clutch consists of a double-faced flywheel with 
its machined surfaces sandwiched between the two 
12-in. friction disks and their respective pressure 
plates. The disks are splined on separate shafts to 
the gear box and pto. They are independently with- 
drawn by progressive pedal pressure. 


FLYWHEEL 
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Diagrammatic illustration showing operation of live power 


take-off 


Operation of power assisted steering 
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Annual Meeting of the ASME 


flexibility, and jet engine alcohol-water injection 

were among the most important subjects to auto- 
motive and aircraft engineers attending the 77th 
Annual Meeting of the American Society of Mechan- 
ical Engineers held in New York recently. 

During the course of the week-long meeting, 
William F. Ryan, vice president, director and senior 
consulting engineer of Stone & Webster Engineering 
Corp., was installed as the Society’s 1957 President. 

In the discussion of Diesel engines, Ernest Chat- 
terton, chief engineer, Piston Engine Div., D. Napier 
& Son Ltd., stated that the greatest possibility for 
reducing the size and weight of Diesel engines is 
the highly-supercharged, two-stroke, compound en- 
gine. He fostered the opposed piston layout. One 
solution to the problem, Mr. Chatterton stated, is 
the Napier Deltic engine which has opposed piston 
cylinders arranged in a triangle with crankshafts at 
each corner (AI June 15, 1953). This particular en 
gine weighs about 2% lb per bhp; its output is 550 
bhp. It was reported that cost of maintenance for this 
engine has been reduced by using the repair-by- 
replacement system. 

A. K. Antonsen, chief research engineer, Fair- 
banks, Morse & Co., reported that a program has 
been under way for some time to turbo charge the 


Gest, a Diesel engines, torque converter 


The Development of a Supercharged Medium Speed 
Two-Streke Opposed Piston Engine 
A. K. ANTONSEN, CHIEF RESEARCH ENGINEER 


Fairbanks, Morse & Co. 


N order to increase engine rating 
and provide better fuel economy, 
a program has been underway to 


engine-drive blower. 
turbocharger efficiency also could be 
expected to aid in this purpose. It 


More than 300 Papers 
Presented to 8000 Engi- 
neers in Attendance at 
the Society's 77th An- 


nual Event 


By Thomas Mac New 


firm’s 84g by 10 in. production engines. These en- 
gines are of the two-stroke, opposed-piston, in-line 
type. Extracts from Mr. Antonsen’s paper as well as 
papers by H. L. Wilke, chief engineer, The National 
Supply Co., on torque converters, and M. K. Wolfson, 
manager, J47-J73 Project, GE, on alcohol water in- 


jection follow: 


Figure 2 is a refinement of auxil- 
iary-blower arrangement. Auxiliary- 
air supply is delivered to the turbo- 
blower intake. Two advantages are 
inherent in this arrangement. The 
auxiliary-blower air aids in starting 
the turboblower and the air mass 
An improved passes through the intercooler. 

The present development has to date 
covered two systems of pulse-type ex- 


supercharge the 8% by 10 in. opposed 
piston Fairbanks-Morse engines. 

It was kept in mind that two-stroke 
supercharging would require a much 
closer matching of engine and turbo- 
charger throughout the load range 
than what is required for four-stroke 
engines. Unlike four-stroke super- 
charging, the two-stroke engine has 
no natural breathing mechanism 
which can perform an _ air-intake 
stroke when the turbocharger capacity 
falls off. 

It was realized that the best pos- 
sible fuel economy could be obtained 
by eliminating or at least limiting the 
parasitic power requirements of the 
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was realized that the manifold design 
could be instrumental in obtaining 
optimum performance. 

The experimental development has 
to date covered four individually dif- 
ferent systems of supercharging. 

Figure 1 illustrates a full-size, en- 
gine-driven blower in series with the 
turbocharger with a non-cooled, pulse- 
type exhaust manifold. This exhaust 
manifold is divided in such a manner 
that overlapping exhaust pulses have 
been eliminated. The engine-driven 
blower in this case has been selected 
for size so that it does not perform 
any (or very little) work in the range 
of % to full load. 


haust manifolds of two different sizes. 
The larger diameter of the two sys- 
tems proved advantageous. 

Figure 3 illustrates one type of ex- 
haust manifold. In this design the 
exhaust pulse from the engine is con- 
verted to static pressure in the large 
volume near and within the turbine 
case. 

Figure 4 illustrates another type of 
exhaust manifold in which the exhaust 
pulse is carried through a minimum 
of volume directly to the turbine. 


By means of a great number of 
tests it was established positively that 
the pulse system, Fig. 4, results in the 
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FIG. 1 


Diagram of improved series blower arrangement with cali- 
brated positive blower and non-cooled exhaust manifold 


most efficient engine and turbocharge 
combination. 

All recent experimental tests have 
been carried out simultaneously on 
two six-cylinder engines. 

The most rapid progress was made 
when a turbocharger manufacturer 
made available an experimental group 
of parts covering a wide latitude of 
performances. By means of _ these 
parts it was possible to assemble 
three entire turbocharger variations 
each of which could again be varied 
by means of a large number of dif- 
ferent nozzle rings. 

The combined supercharger effi- 
ciency after its matching with the en- 
gine appears to be 55—60 per cent, 
which is an appreciable improvement 
over the early supercharging experi- 
ments. 

Initially, the supercharged engine 
was not self-sustained at fractional 
loads, but within a period of the last 
two to 2% years the experimental 
engines have been self-sustained over 
the entire load range including start- 
ing. 








FIG. 2 


Diagram of auxiliary positive blower arrangement. Dis- 
charge into turbo-blower inlet 








FIG. 3 


Pulse converting type exhaust mani- 
fold. Firing order 1-6-2-4-3-5 


The self-sustained feature is the 
result of manifold design together 
with matching of engine and super- 
charger. 

The application of an auxiliary 
positive-displacement blower has been 
dictated by a specified requirement for 
sudden load changes of large magni- 
tude between idle and 50 per cent load. 

The two systems from which to 
select the performance-wise, most 
desirable arrangement are those il- 
lustrated on Fig. 1 and 2. 

Production-wise the general ar- 


Torque Converters—A Flexible Drive 


H. L. WILKE, CHIEF ENGINEER 
The National Supply Co. 


LEXIBILITy of torque converters 
[— pertains to the ability to 
proportion torque and speed to the 
best advantage. But, the torque con- 
verter is flexible in still another sense. 
By the addition of various modifica- 
tions it can open new fields of appli- 
cations. Several of these modifications 
are already available. Converters are 
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available with dumping valves end 
controls which make it possible to use 
the converter as a disconnect clutch 
by quickly emptying and refilling the 
working circuit. 

Torque converters with free-wheel- 
ing stators are available in the «on- 
verter coupling which serves as a 
converter during periods of load vari- 


Pulse system exhaust manifold. Firing 
order 1-6-2-4-3-5 


rangement of turbochargers has 
worked out with utmost simplicity. All 
cylinder sizes, 6—8—10 and 12 in. will 
apply basically the same turbocharger 
The 6 and 8-in. cylinder sizes will use 
a single unit whereas the 10 and 12- 
in. cylinder sizes will apply two units. 

The best fuel economy of the super- 
charged two-stroke engine is seem- 
ingly inherently better than four- 
stroke supercharged fuel economy. 
Experimental tests have proved a 
0.333 Ib/hphr possible for this 
medium-speed engine. 


ation and then as a hydraulic coupling 
during periods of high-speed low- 
torque requirements. A good example 
for the use of this type converter is 
on an earth-moving scraper where 
during loading periods high torques 
are required, but during the hauling 
phase, high speeds and low torques are 
needed. The free-wheeling stator 
changing the converter into a hy- 
draulic coupling performs the high- 
speed operation at a considerably 
(Turn to page 104, please) 





Animated display of GMC Truck and Coach Divi- 
sion's air suspension system. It consists of two 
wheels, one connected to an air suspension bel- 
lows and the other to a steel leaf spring, which 
rotate independently over rough disks. Small vats 
of water are mounted above each wheel. Vibra- 
tions unabsorbed by each of the spring devices 
reach these vats and agitate the water. While 
the water in the vat over the leaf spring churns 
vigorously, that over the air suspension bellows 
shows littie more than mild ripples. 


Special Displays at 


NATIONAL 
AUTOMOBILE 
SHOW 


ICTURED on these three pages 
are a few of the many exhibits 
at the National Automobile 


Show held in New York City last 
month. Attendance at this $12 mil- 
lion display was far above that of 
any previous automobile show in the 
United States. A large percentage 
of the vehicles and their components 
were shown as cut-aways; many of 
the engines, transmissions, etc. were 
operating. 


1957 Chevrolet 
with engine, 
transmission, and 
body cut away. 
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The Chevrolet truck display included a cutawcy of the Ford Fairlane 500 with cutaway body showing construc- 
Super Loadmaster V-8, Powermatic automatic drive, and tion of roof, cowl, seats, etc. 
heavy-duty axle 


Cutaway display of Oldsmobile’s JATO > 
Rocket engine shows oval-shaped air clean- 
er, and below it, the three dual carburetors 
which help JATO Rocket develop 300 hp. 


View lieft] of the transmission and 

engine of a Plymouth shows ar- 

rangement of the anchored ends of 
front suspension torsion bar. 


Action of a Plymouth front suspen- 
sion torsion bar was demonstrated 
(below) by this i arrange- 
ment with vertical rods inserted 
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Cutaway of a 1957 Oldsmobile engine, arranged to open 
at center like a book to reveal interior construction. 
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National Automobile Show (cont.) 


A "live" cutaway International V-8 truck engine. 

When the engine was set in motion, a recording de- 

scribed the components brought into view over six 
telephone receivers connected to the display. 





Cutaway model 

of heavy-duty In- 

ternational truck 
reer axle 


Newer S 
SELECT yeoman | 


TRANSMISSION, 


Select-O-Matic transmission for heavy-duty Interna- 
tional trucks. The cutaway unit permitted inspection 
of working parts and showed how shifting is accom- 
plished without clutch pedal. The new transmission is 
coupled with a torque converter. 
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BRAINSTORMING oy, 


AC SPARK PLUG DIVISION 
General Motors Corp. 


How It Works 


DOZEN men are sitting around a table. They 
seem tense, animated, eager; they gesture and 
speak rapidly. Another man sits at the head 
of the table nodding his head at first one and then 
another of the men; occasionally he speaks. Still 
another man is standing at a blackboard, writing 
without pause; the board is filling up rapidly. At 
the top, boxed off by lines is the question, “How can 
we keep scrap parts out of waste paper containers?” 

One man says, “Let’s educate our people on the 
problem.”’ Another says, “Let’s put a screen over the 
containers which paper, but not metal will go 
through.” “How about magnetized containers which 
will hold the metal when the containers are dumped 
in the incinerator.” “Why not suction chutes to carry 
the papers away,” and so on. ... Finally, the man at 
the head of the table says, “Gentlemen, we have 32 
ideas with a couple minutes still left; let’s get five 
more.” The group resumes its activity and shortly a 
final halt is called. The man at the blackboard counts 
and announces a final total of 41 ideas. The group 
then leaves the room and a secretary comes in and 
starts writing the ideas down on paper. The total 
elapsed time from when the men first sat down until 
they left the room was 35 minutes. 

These men were not playing a new game; they were 
tackling a serious plant problem involving loss of 
parts in waste containers—parts which could be re- 
worked. But they were not following the usual con- 
ference procedure; which consists mostly of criticism 
of new suggestions. Instead, they were using a rela- 
tively new approach to problem solving which is 
called brainstorming. 


W hat Is Brainstorming? 


Brainstorming, first of all, is a group problem- 
solving technique. Of great importance, this technique 
combines several features which very subtly tend to 
encourage maximum group participation and contri- 
bution of ideas. Its most important aspect is that 
judgment and imagination are completely divorced 
from each other. During the session itself, the entire 
emphasis is on producing ideas by the use of imagina- 
tion—a cardinal rule is to prevent judgment or ridicule 
in any form. The assumption is that judgment plays 
very little, if any, part in the generation of ideas and 
is far more likely to impede rather than stimulate the 
imagination. The place for judgment is before and 
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after the imagination has accomplished its work. 

Brainstorming also stresses the value of group 
actively in stimulating ideas. It provides ample oppor- 
tunity for idea association by exposing members to 
the ideas of others and by allowing them to see the 
results on a board or chart. 

Deadlines, if not too severe or unrealistic, often 
spur us to greater activity. All of us at one time or 
another have surprised ourselves by what we were 
able to accomplish under pressure. In brainstorming, 
the leader will frequently establish a goal which he 
feels can be reached fairly easily by the group; 
then, as the group nears this goal, he will revise it 
upwards. Thus, he may say, “Let’s see if we can get 
30 ideas in the next 15 minutes.” When the group 
reaches 35, he may say, “Let’s see if we can get 10 
more in the next 6 minutes.” Thus, the group is con- 
stantly striving to reach a goal, but the goal is never 
set too high so as not to discourage the creative 
impulse. 

Although the group setting encourages competition 
among members, thus stimulating the flow of ideas, it 
must be emphasized that production of ideas is, in the 
final analysis, a group responsibility. The notion that 
they are completely on their own can have a depress- 
ing effect on the creative efforts of some people. Such 
individuals will open up considerably once they get 
the idea that they are part of a group. 


Rules for Successful Brainstorming 


To obtain the best results from brainstorming, it is 
necessary to follow a definite set of rules. The size 
of the group must be limited. Too many people will 
tend to stifle the contributions of individuals; too 
few may weaken the feeling of being part of a group. 
A safe maximum, experience has shown, is 10 or 12 
persons; the minimum, 5 or 6. Each group should be 
made up of people in the same income bracket or with 
comparable responsibilities, so as to eliminate over- 
or under-aggressive attitudes. 

If the problem to be discussed is a technical one, all 
members of the group should have some background 
information or previous experience in the field. The 
group leader can see to this either by picking people 
with sufficient experience; or by sending out back- 
ground and illustrative materials to group members 
in advance of the session. 


(TURN TO NEXT PAGE, PLEASE) 
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More Automatic Equipment 
for 1957 Buick Production 


STEERING KNUCKLES By Joseph Geschelin 


new chassis for 1957 Buick 

cars has brought with it a re- 
alignment of many manufacturing 
departments as well as the acquisi- 
tion of a large variety of new equip- 
ment. It is noteworthy that inci- 
dent to the new equipment each 
individual line has been made more 
automatic and more highly mech- 
anized to improve productivity. One 
of the important by-products of 
this activity is the promise of still 
higher quality levels, stemming 
from a reduction in manual han- 
dling. 

One of the distinctive features 
of 1957 production is the addition 
of a fourth line of integrated equip- 
ment for machining cylinder blocks. 
Its inception marks a further ad- 

One of several special Davis & Thompson Rotomatic, 10-station drilling and vance in automaticity since the 
tapping machines for machining Buick steering knuckles. Note the ingen- transfer of work from one section 


ious Y-shaped we Tecan cite cateaeee, control panel; and of the line to another now is ac- 


Le of a completely 


. P , sit complished automatically and with- 

Merry-go-round Magnaflux inspection machine, first unit of its kin o be : z ic 

noted in 1957 production. The monorail conveyor in the foreground trans- out manual transfer. ' 

ports steering knuckles and steering arms to these machines. Steering Among the major changes in 
knuckles may be seen in fixtures on the rotary indexing table. practice found in the axle plant 


z . / are those incident to the change in 
al «a ae design of the drive line. Last year 
a Buick used a single long torque 
E tube whereas the 1957 design em- 

——, ploys a split torque tube with a 

, long front section and a _ short, 

cr stubby rear section. Last year the 
torque tube was machined in one 
pass through a novel LeMaire trans- 
fer machine. This year Buick has 
three LeMaire machines of similar 
design for handling the front sec- 
tion alone. 

The short rear section, on the 
other hand, is machined to fine 
dimensional tolerances as well as 
axial alignment in the 9-station, 
15-head, pallet type Sundstrand 


a) 


a 





transfer machine illustrated here. 

This is preceded by welding the 
two flange ends to a tubular sec- 
tion in a National submerged arc 
welder, using Lincolnweld heads. 
Immediately following this, the as- 
sembly is transferred to the Sund- 
strand transfer machines. 

A distinctive feature of the ma- 
chine is in the provisions for more 
accurate positioning of pallets at 
each station. This is accomplished 
in two ways. For one thing, the 
pallets ride on ways which serve 
only as guides. When a pallet has 
been accurately positioned at a 
station it is raised into clamping 
position by means of pins operated 
from below. In addition, the pusher 
type transfer bar mechanism is 
located over the pallets, engaging 
them at the top surface rather than 
from below. This too marks a 
departure from previous machine 
design. 

The operations at 
each station is as follows: 


sequence of 


Station Operation 


1. Load 


2. RH Rough-bore large end, chamfer 


OD and ID 
LH Rough-face small end 
. RH Rough-face large flange 
LH Idle 
. RH Finish-face large flange 
LH Finish-face small end 


. RH Drill six holes in large flange 
LH Drill four holes in small flange 


. RH Chamfer six holes in large end 
LH Chamfer four holes in small end 


Finish-bore large flange 
Ream two holes in small flange 


Wash 
Unload 

With the adoption of ball joint 
suspension at the front end, both 
the design and manufacturing 
procedures for making steering 
knuckles have been changed radi- 
cally. Without going into the de- 
tails of the entire setup, attention 
is drawn to two operations per- 
formed in Davis & Thompson Roto- 
Matics of different types. First 
of these is the familiar No. 8LV 
continuous drilling RotoMatic of 
vertical 8-spindle type. Here it is 
required to drill a two-inch diam- 
eter clearance hole in the central 
portion of the forging. This is 
done by continuous feeding of a 
two-inch drill during one revolu- 
tion of the machine. 

The rest of the machining cycle 
—drilling and taper reaming of 
two ball seat holes for ball joint 


connections at the outer ends— is 
much more complicated and is per- 
formed in a Davis & Thompson 
10-station, indexing type drilling 
and reaming machine, illustrated 
here. Since each ball seat is located 
at a different angle with respect 


to the horizontal plane of the ma- 
chine, the various heads are simi- 
larly positioned at the different 
stations in over and under 
tions. 

Each fixture on the indexing 
table holds two steering knuckles, 


loca- 


STATOR RINGS 
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Experimental setup for producing stator rings from strip stock in an auto- 

matic cycle. The operation starts with feeding of coil stock into the Sesco 

straightening rolls at the right, with cut-off in the background. Aft the 

first station of the welder in the background the strip is rolled into a full 

circle, then fed onto the large mandrel which traverses the bed of the 
machine. 


Close-up of welding machine, shown above, depicting the rings moving on 
the mandrel to the National seam welding station at the left. 
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One of the 10 new Henry & Wright dieing machines installed in the press shop. Not only are they larger than the fo mer 
type, they also feature air cushions mounted on the upper cross head. The view also shows the arrangement of Sesco 
coil reels and straighteners employed for the heavy stock. 


loading and unloading being han- 

dled manually at the first station. 

The remaining operations may be 

listed as follows: 

Station Operation 

2 Drill lower hole 4-way through 
Drill upper hole \4-way through 
Drill lower hole through 
Drill upper hole through 
Spotface lower inner ball boss 
Rough taper-ream upper hole 
Rough taper-ream lower hole 
Finish taper-ream upper hole 
Finish taper-ream lower hole 


Steering knuckles as well as 
steering arms are transported by 
conveyor to final inspection. Be- 
cause of the nature of the duty 
of these parts and the fact that 


they may be highly stressed, final 
inspection consists of two stages- 

dimensional! inspection overall; and 
100 per cent Magnaflux Magnaglo 
particle inspection to assure free- 
dom from surface cracks and dis- 
continuities that might cause fa- 
tigue failure. 

Although our readers are quite 
familiar with Magnaglo inspection, 
the technique at Buick is distinc- 
tive, and marks the first use of a 
merry-go-round unit which is com- 
pact as to floor space and combines 
magnetization in two principal 
planes. 

Buick has two of these inspection 
machines, one for steering knuckles, 





the other for steering arms. The 
steering knuckle is placed manually 
in the fixture. With the movement 
of the conveyor the fixture first 
enters a magnetizing station and 
is coated with the fluid, then the 
work enters the first inspection 
booth for visual inspection. At 
this point the operator removes 
the part from the fixture, then 
replaces it in the fixture, per- 
mitting the part to go through the 
next magnetizing station and the 
second inspection booth. As the 
fixtures leave the second booth 
they pass through a demagnetizing 
station. 
(Turn to page 123, please) 


Perspective view of 
the Sundstrand trans- 
fer machine for ma- 
chining the short 
rear section of the 
Buick torque tube. 
The conveyor sys- 
tem for handling the 
pallets for this ma- 
chine may be seen 
circumscribing the 
entire installation. 














Nickel-Chromium Alloy Extends Life of Salt Pot 


HEN General Heat Treating Co. in Syracuse, 

N. Y., last needed a new pot for its neutral 

salts bath installation, metallized steel type 

that was widely used in the. heat treating field at that 
time was purchased. It failed in only 640 hours. 

This was not the first such failure. In fact, unpre- 

dictable and sometimes extremely short life of salt 

pots was the major problem associated with operating 

heat treating units of this type. Otherwise, the neutral 

salts process was well suited for hardening the ex- 





Operator readies clutch disks and pressure plate levers 
for immersion in neutral salt pot 


industrial 
Treating’s 


aircraft and 
Heat 


of automotive, 
that were General 


line 
components 
specialty. 


tensive 


In an effort to solve this problem, the metallized 
pot was replaced with one fabricated from Inconel 
sheet material. The new unit, was made by Ferrar & 
Trefts Div., Adsco Industries Inc., a Buffalo fabrica- 
tor. It consisted of a sheet of % in. Inconel nickel- 
chromium alloy formed into a cylinder and welded. 
A dished, semi-elliptical head welded to the 
cylinder to serve as a bottom for the pot. At the top, 
a mild steel flange was attached to the body. 


was 


Because sound joints were so important to perform- 
ance, all welding was done with an inert gas shielded- 
arc-process and all seams were wire brushed between 
passes to remove oxide and promote soundness. As a 
final check on quality, all joints were inspected with 
X-ray equipment. 

Operating at 16 hours per day, the fabricated 
Inconel pot lasted more than 2200 hours before it was 
removed from service. By watching how the pot 
gradually “necked-down” at the bath line, the operator 
was able to remove and repair the unit before any 
serious damage was done to the furnace or melt. 


More than 100 fabricated Inconel pots have been 
installed to date. Service life varies with operating 
conditions, which, in the case of General Heat Treat- 
ing, are unusually severe. The pot is in operation 
for 16 hours per day at about 1550F and then com- 
pletely shut down for the remaining eight hours 
These drastic temperature changes reduce service life. 
Thus, most operators prefer to idle the furnace several 
hundred degrees below operating temperature, which 
also shortens heating time when the unit is to be 
used. 


Other users of fabricated Inconel Salt Pots have 
reported service life as high as 8000 hours. Operating 
costs which have normally averaged from 45 to 75 
cents per hour are reduced drastically and, in some 
cases, are as little as 5 cents per hour. 


Fifth Conference 


Nuclear Congress to Study 
Uses of Atom in Peacetime 


Peacetime uses of atomic energy 
will hold the spotlight at the forth- 
coming 1957 Nuclear Congress. Sched- 
uled for March 11 to 15 at Convention 
Hall, Philadelphia, Pa., under the co- 
ordination of the Engineers Joint 
Council, it will be comprised of four 
major elements. 
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First, the Second Nuclear Engineer- 
ing and Science Congress, sponsored 
by 20 engineering and scientific 
cieties, will include 130 technical 
papers during a four-day program. 
Emphasis will be on new developments 
of potential value to civilian industry, 
especially in the fields of metallurgy, 
chemical processing, and mechanical 
and power application. 

The National Industrial Conference 


s0- 


Board will hold its 
on Atomic Energy in Industry, while 
the International Atomic Exposition 
will display industry’s latest products 
in the atomic field. 

Fourth element of the Congress will 
be the Fifth Hot Laboratories and 
Equipment Conference. It will deal 
with the operation and development 
of equipment for laboratories for 
atomic energy. 
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Can Airframes of the Future be Machined? 


By J. H. Famme, Assistant Chief Engineer 


Convair (San Diego) Division of General Dynamics Corp. 


ne 2 


Bass 
>. 


N 


FIG. 1—Chemically milled test pane! 


NE of the biggest problems facing machine tool 
builders today is how to meet the ever-increas- 
ing close machine tolerances required by air- 

craft designers. Perhaps an explanation of the reason 
behind these tolerance requirements would be useful. 

Closer tolerances result in less possible weight; less 
weight means increased performance. For instance, 
a long-range bomber requires 0.8 lb of fuel for each 
pound of aircraft weight. Save a pound of weight 
and you not only increase the speed, but you increase 
the range and have a better chance of completing the 
mission. An interceptor can obtain an additional foo 
of altitude with each pound of weight saved. 

Each additional 0.001 in. per sq ft adds 0.0144 lb 
for aluminum alloys and 0.0413 lb for steel. Consider 
ing 100 sq ft of surface, this means 1.44 lb and 4.13 
lb, respectively. 

For a supersonic fighter with aluminum alloy skin 
and a wing area of 700 sq ft., upper and lower sur- 
faces totaling 1400 sq ft, the maximum overweight 
penalty from the nominal thickness (in inches) could 
result as follows: 

0.000 + 0.010 202 |b 
0.000 +- 0.020 404 Ib 
0.000 -—- 0.0380 606 Ib 
— 0.000 + 0.040 808 Ib 

This does not consider the milled areas of forgings 
and attachment fittings, since these are milled to 
specific tolerances and these weight values would have 
to be multiplied several times. 

When the industry designs and builds an airplane 
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FIG. 2—Chemically milled, integrally stiffened skin 


for speeds of Mach 38 to 4, alloy steel will form these 
aerodynamic surfaces. Then, we must take into 
account the overweight penalties that result from the 
use of steel alloy skin instead of aluminum on the 
same fighter: 
0.000 -+- 0.010 
0.000 -— 0.020 
0.000 0.030 1734 lb 
0.000 0.040 2312 Ib 
Considering a bomber with a wing area of 2000 
sq ft, one can see that the weight problem becomes 
serious with extreme tolerance conditions. In fact, if 
the wing skin material were to be delivered on the 
high side of the tolerance, the weight of a modern 
bomber would be increased approximately 5000 Ib. 
This would mean a 50,000-lb increase in weight to 
cover the power plant, structure, fuel, and so forth, 
needed to fly that additional 5000 Ib at the same speed, 
range and altitude. 
It can be seen on the basis of these figures that 


578 Ib 
1156 |b 
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FIG. 3—Blocker forging and machined fitting 


even closer tolerances will be specified in the future. 
That means a greater machining problem. More im- 
portant, it means that more equipment and heavier 
equipment will be necessary if machining is to con 
tinue in the same manner. 


New Materials 

New materials will be necessary if we are to over- 
come the thermal barrier. What determines the selec- 
tion of materials? Properties to be considered come 
under two major classifications: (1) Mechanical 
Ultimate strength, yield strength, modulus, elongation, 
impact value, creep, etc. (2) Physical—Density, ther- 
mal expansion, conductivity, etc. 

A third big factor also should be considered, one 
which is just as important as the preceding two. This 
is corrosion, fatigue and temperature resistance of 
the surface. 

Corrosion, fatigue, and temperature resistance make 
up a surface phenomenon which is not too well under- 
stood, but it.is the fourth dimension of materials and 
will have an impact on the machine tool industry. It 
is the condition of surface finish that will affect the 
machine toolers—not only the surface finish require- 
ment, but the means employed to obtain the specified 
finish. A metal’s fatigue strength depends on the 
physical and mechanical properties of its outer fibers. 
Corrosion and high temperature resistances in many 
metals is the function of the surface created by the 
metal in its environment. 


Other related factors also determine material selec- 
tion. These are: 

Cost and Availability. These two are grouped be- 
cause for aircraft construction, availability in the case 
of an emergency is of utmost importance. Cost per 
pound is not too important if the material saves 
weight, since material costs are a small portion of the 
overall cost of an aircraft. 

Reliability. The material must meet the service 
requirements of the intended application. One would 
not use magnesium for skinning of a flying boat 
where protection of the magnesium from sea water 








FIG. 4—Heavy press rough forging, 10-ft length spar 





FIG. 5—Heavy press finished forging, 10-ft length spar 
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attack is extremely difficult. In other words, mag- 
nesium in sea water is not reliable. 

Producibility. Can the present equipment and tech- 
nique be used for forming and joining of the mate- 
rial? Heat treatable alloys are desirable because the 
forming may be accomplished in the soft condition 
and higher strength properties gained by heat treat- 
ing after or during forming. High-strength mag- 
nesium alloys, for example, cannot be heat treated. 
Their properties are gained by cold working and, once 
lost, cannot be restored during fabrication. Heat 
treatable titanium alloys are now being considered. 
We have great expectations of finding an alloy that 
can surmount the heat and producibility barriers and 
still give us a material which we can form. 

Machine tools must be able to remove material, and 
they must be able to do this without destroying the 
mechanical properties of the remaining surface 
Physical properties can be restored by treatments but 
mechanical defects cannot always be remedied. 





FIG. 6—Titanium forging, rough and machined 


FIG. 7—Leading edge, chemically milled 





Weldable alloys are important, and it is believed 
that, in the future, they will be used to a greater 
extent in making components, rather than machining 
big assemblies. This is only a possibility, but it is one 
which should be considered. 


New Processes 

The chemical milling process patented by the North 
American Aviation Corp. at Downey, Calif., is a 
remarkable application of a process that has been 
familiar to everyone for years, the removal of metal 
by etching with chemicals. 

Examples of chemical milling are shown in Figs. 1 
and 2. The first shows a chemically milled test panel; 
the second, a chemically milled, integrally stiffened 
skin. 

Chemical milling is applicable to forgings only in 
conjunction with considerable machining because of 
the variable nature of the tolerances involved. 

Mention of chemica] milling is made in passing to 
indicate a need for radical means of machining. We 
need a miracle of sorts to overcome incremental meta! 
removal. Making chips is an expensive operation, and 
the product is of no intrinsic value. A good end use 
chips is in order because the aircraft industry pro- 
duces more chips—both in quantity and in weight 
than it does parts. 


Forgings 
The idea of saving machining time was one of the 
big reasons for the popularity of forgings. There were 
two other reasons—forgings eliminated combined mul- 
tiplicity of pieces and had good strength-weight ratio. 
Forgings originally were intended to be used just as 
forged, except for the machining of attachment areas. 
After World War II, a survey team noted the German 
(Turn to page 114, please) 


TABLE | 
CHEMICAL MILLING TOLERANCES 


Dimension Depth (in. Tolerance (in. 
0.000 to 0.030 0.004 
0.031 to 0.060 0.005 
0.061 to 0.090 0.006 
0.091 and up 0.008 

Length and width 0.120 
Fillet radii are equal to depth of etch. 


TABLE II 
ALUMINUM FORGINGS TOLERANCES 


Tolerance Forging Weight 
1b 100 Ib 
Die closure (thickness 0.064 0.210 
Length and width to 8 in. 0.048 

Length and width to 5 ft 0.360 
* Mismatch 0.015 0.050 
* Straightness length, 9 in. 0.016 length, 60 in. 0.125 
* These are additive to the previous tolerances. 

Draft angle (deg) 3to07 3to7 
Corners and edges (approximate 0.060 0.250 
Fillets (approximate 0.250 2.000 
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Chevrolet's New 
ngineering Center 


By H. F. Barr, Chief Engineer 


Chevrolet Motor Division of General Motors Corp. 


Advanced equipment in a fuel 
flow test room checks a fuel 
injection system. Vacuum of 
an engine's cylinder is dupli- 
cated by the equipment while 
gages register performance 


One of the Engineering Center's 18 dynamometer rooms. Operating conditions 
of every kind can be simulated with the equipment provided. 
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EOGRAPHIC location of the 
(> new Chevrolet Engineering 
Center is excellent, with re- 
sources of the General Motors 
Technical Center (situated in 
Warren, four miles north of 
Detroit) virtually at the back 
door. Chevrolet engineers have 
daily contact with their facili- 
ties in styling, advanced re- 
search, staff engineering and 
process development. In addi- 
tion, body engineering programs 
are greatly expedited by the 
convenient location of Fisher 
Body engineering and central 
offices. 

In this age of highly tech- 
nical engineering activity, it is 
necessary to work on future 
models concurrently, for at least 
a three-year period. This means 
that with ’57s now on the streets 
the 1958 model is well along in 
its release program for tooling, 
and the designs for ’59 are es- 
tablished with long lead time 
components being released for 
machinery procurement. Pro- 
gram planning for 1960 is un- 
der way and model years 1961 
and 1962 are receiving attention 
from Chevrolet’s advanced de 
sign groups. 

It is no longer possible to 
design, test, and develop new 
ears and trucks one model year 

(Turn to page 102, please ) 


A Chevrolet chassis frame is check- 
ed for deflection at 42 points in 
this setup. For this rigidity test, a 
load of 1500 Ib is placed behind 
the front cross member. In making 
tests to determine ultimate 
strength, frames are loaded with as 
much as 7500 Ib. 
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attack is extremely difficult. In other words, mag- 
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rial? Heat treatable alloys are desirable because the 
forming may be accomplished in the soft condition 
and higher strength properties gained by heat treat- 
ing after or during forming. High-strength mag- 
nesium alloys, for example, cannot be heat treated. 
Their properties are gained by cold working and, once 
lost, cannot be restored during fabrication. Heat 
treatable titanium alloys are now being considered. 
We have great expectations of finding an alloy that 
can surmount the heat and producibility barriers and 
still give us a material which we can form. 

Machine tools must be able to remove material, and 
they must be able to do this without destroying the 
mechanical properties of the remaining surface. 
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FIG. 6—Titanium forging, rough and machined 


FIG. 7—Leading edge, chemically milled 


Weldable alloys are important, and it is believed 
that, in the future, they will be used to a greater 
extent in making components, rather than machining 
big assemblies. This is only a possibility, but it is one 
which should be considered. 


New Processes 

The chemical milling process patented by the North 
American Aviation Corp. at Downey, Calif., is a 
remarkable application of a process that has been 
familiar to everyone for years, the removal of metal 
by etching with chemicals. 

Examples of chemical milling are shown in Figs. 1 
and 2. The first shows a chemically milled test panel; 
the second, a chemically milled, integrally stiffened 
skin. 

Chemical milling is applicable to forgings only in 
conjunction with considerable machining because of 
the variable nature of the tolerances involved. 

Mention of chemical] milling is made in passing to 
indicate a need for radical means of machining. We 
need a miracle of sorts to overcome incremental meta! 
removal. Making chips is an expensive operation, and 
the product is of no intrinsic value. A good end use 
chips is in order because the aircraft industry pro- 
duces more chips—both in quantity and in weight 
than it does parts. 


Forgings 


The idea of saving machining time was one of the 


big reasons for the popularity of forgings. There were 
two other reasons—forgings eliminated combined mul- 
tiplicity of pieces and had good strength-weight ratio. 
Forgings originally were intended to be used just as 
forged, except for the machining of attachment areas. 
After World War II, a survey team noted the German 


(Turn to page 114, please) 


TABLE | 
CHEMICAL MILLING TOLERANCES 


Dimension Depth (in. Tolerance (in. 
0.000 to 0.030 0.004 
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tion, body engineering programs 
are greatly expedited by the 
convenient location of Fisher 
Body engineering and central 
offices. 

In this age of highly tech- 
nical engineering activity, it is 
necessary to work on future 
models concurrently, for at least 
a three-year period. This means 
that with ’57s now on the streets 
the 1958 model is well along in 
its release program for tooling, 
and the designs for ’59 are es- 
tablished with long lead time 
components being released for 
machinery procurement. Pro- 
gram planning for 1960 is un- 
der way and model years 1961 
and 1962 are receiving attention 
from Chevrolet’s advanced de 
sign groups. 

It is no longer possible to 
design, test, and develop new 
cars and trucks one model year 
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A Chevrolet chassis frame is check- 
ed for deflection at 42 points in 
this setup. For this rigidity test, a 
load of 1500 Ib is placed behind 
the front cross member. In making 
tests to determine ultimate 
strength, frames are loaded with as 
much as 7500 Ib. 
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AUTOMATIC CONTROLS 
PRODUCTION—VEHICES—AIRCRAFT 





By Samuel Cummings 


MACHINE TOOL CONTROL 

The aircraft industry is taking a closer look at 
automatic machining these days. The trend is being 
sparked by the need for meeting the more exacting 
requirements of supersonic flight. 

The increased use of heavier weight metals, such 
as titanium and steel, for example, may mean reduced 
airplane performance unless weights can be trimmed 
by more precise manufacturing methods. One way 
of keeping weight down would be to achieve closer 
machine tolerances by applying numerical control 
to machine tools. 

Moreover, according to the Aircraft Industries 
Association of America, time required for the pro- 
duction of aircrafts parts can be greatly reduced by 
the use of machine tools operated by electronic 
brains. In a recent investigation of the possibilities 
of automatic machining, the AIA Airframe Manu- 
facturing Committee found that in one plant more 
than 100 hours were being saved in the production of 
a single plane part by the application of numerical 
control. 

In another plant, an aluminum profile part that 
once took 23 days to produce on conventional machines 
was planned, programmed and turned out in less than 
half a day. A conventional tracer machine produced 
this part in 34% hours. Using numerical control, the 
part was machined in only 14 minutes—and with 
far greater accuracy. 

Other advantages listed by the AIA investigating 
committee were: lower production costs, reduced 
time in converting from engineering drawings to 
finished parts, and elimination of tracer template 
storage. 

Some aircraft companies have already made a 
modest start in the direction of more automaticity. 
At Bendix Aviation Corp. numerical control was in- 
troduced about five years ago with the development 
of a cam milling machine. The job of this machine 
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is to turn out prototype models and production 
masters of three-dimensional cams for use in auto- 
matic fuel control systems for jet aircraft engines. 
The cams are cut to an accuracy of 0.002 in. 

The latest Bendix venture into numerical control 
is a general-purpose, three-axis milling machine 
which was described recently by Robert C. Sims, of 
Bendix, at the American Institute of Electrical En- 
gineers Conference on Machine Tools. 

Information for controlling the machine is punched 
in blocks on plastic tape, and each block controls the 
machine in a straight-line path from one point to 
the next. Curves are cut by the straight-line approx- 
imation method to any desired accuracy within the 
scope of the machine tool itself. 

Basic input to the servo drives are voltage pulses, 
each of which commands a travel of 0.0002 in. Com- 
mand information on the tape consists of binary 
numbers corresponding to the number of command 
pulses that must be delivered to each axis to drive 
the cutting tool. Feed rate information is also 
punched on the tape. 

Servo feedback devices provide signals to the 
machine control unit, which electronically converts 
them to pulses. The machine control unit senses the 
difference between command pulses and feedback 
pulses for each axis and provides proportional signals 
to the servo drives to reduce the difference toward 
zero. 

The machine is part of a system, which includes 
tape preparation equipment, the electronic machine 
control unit, and high-performance hydraulic servo 
drives for the machine tool. Because of the com- 
plexity of tape preparation in this system, a special 
Bendix computer and two tape handlers are included. 

North American Aviation, Inc. has developed a new 
and versatile tape control system called Numill that 
can be used to automate many kinds of machine 
tools, such as lathes, boring mills, contouring mills, 
and grinders. 

The Numill controls are presently being applied to 
a standard Cincinatti vertical Hydro-Tel milling ma- 
chine, which automatically performs hole-drilling, 
scribing, and contour-milling operations. The con- 
trol consists of a display panel, a control pendant, 
measuring gages, and a tape reader console. 

The display panel gives the operator the necessary 
setup information, such as size and type of material 
and cutters, and machine speeds. The control pen- 
dant allows the operator to control the machine 
manually, whenever necessary. 

The tape reader translates digital information from 
the magnetic tape into command pulses, involving 
either position or path control. Each pulse causes 
the machine slide to move 0.0005 in. The digital 
measuring gages sense machine movements and 
translate them into “add or subtract” feedback pulses, 
also representing 0.0005 in. of machine movement. 
Both command and feedback pulses are continuously 
compared and any deviation from the desired move- 
ment results in a signal to adjust the hydraulic 

(Turn to page 116, please) 
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Thompson's new, modern automotive 


parts manufacturing facility 


LREADY production is humming 
in Thompson’s brand-new parts- 
manufacturing plant just opened at 
34201 Van Dyke, Warren (Detroit), 
Michigan. This completely modern fa- 
cility is employing the latest methods 
and equipment available to provide 
low-cost, most efficient manufacture of 
chassis parts. 

Chassis design improvement has be- 
come an increasingly important fac- 
tor in the automotive industry’s future 
planning. This, plus the tremendous 
acceptance of Thompson steering link- 
age and other chassis parts has made 
Thompson’s latest expansion necessary. 

Finer steering linkage and suspen- 
sion parts, new and advanced manu- 
facturing techniques, better customer 
service—these are but some of the 
advantages that Thompson offers you. 

Have your engineers call on Thomp- 
son to help develop your steering link- 
age and suspension. Write, wire or 
phone Thor:pson Products, 34201 Van 
Dyke, Warren, Michigan. 


You can count on 


Michigan Division: Detroit + Portland 
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both sides of 
turbo-jet engine discs 
profile-faced simultaneously 


with new WICKES center 


drive facing lathe 


The Wickes CDF Series Machines represent a new concept in 
machining that offers advantages never before possible. Equalized pressure 
of cutting tools on opposite sides makes for extreme accuracy. Spindle 
speed control for constant surface speed at any pick-off diameter. 

Six machine sizes available for machining discs ranging in 

diameter from 14” to 44”. Constant cutting feet per 

minute plus uniform feed per revolution produce a highly 

superior finish. Single chucking eliminates stack up of 

tolerances. Stainless steel or titanium readily machined. 

Controlled by 360° tracer. Developed by the 

pioneers of the center drive principle . . . proved in 

actual operation. For more detailed information 


on this machine write us today. 


WICKES 


MACHINE TOOL DIVISION 


w ¢¢c& &s Coerporeaw>?rkion . SAGINAW, MICHIGAN 
OVER 100 YEARS’ EXPERIENCE IN SOLVING PRODUCTION PROBLEMS 
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Everybody talks about the weather, but... 


Inland’s Filler Strip 
cS 


3 does something 


about it! 




















Weather doesn’t have a chance against Inland Self- 
Sealing Weather Strip, and for good reason. It’s 
leakproof. 

Inland’s patented filler strip is the secret. It is easily, 
quickly inserted into a small channel inside the seal. 
This increases the overall compression of the seal— 
after seal has been installed —giving permanert, posi- 
tive protection against every extreme of weather. Does 
away with special moldings, binders, channels or 
messy, unreliable cements. 

Inland Weather Strip’s many 
standard sizes and shapes fit a 
wide variety of installation di- 
mensions. Can be specially de- 4 wd LANAI |») 
signed to fit any installation and 
service requirement. Get more in- 


formation on Inland Self-Sealing self-sealing weather strip 


Weather Strip now. (PATENTED) 








INLAND MANUFACTURING DIVISION 


General Motors Corporation, Dayton, Ohio 
MANUFACTURING 
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CONVENTIONAL VALVES 


Failure unpredictable —any where 
between 5,000 and 40,000 miles. 
Impossible to set up depend- 
able preventative maintenance 
schedule. 


EATON FREE-VALVES 


Still in good condition after 
100,000 or more miles, permitting 
preventative maintenance sched- 
uling. No in-between servicing 
necessary. 


The common goal of valve and engine manufacturers—and truck 
operators—is to obtain valve life equal to that of other major com- 
ponents, thereby eliminating the necessity for valve servicing 
between major overhauls. Performance records covering millions 
of miles of heavy-duty operation prove that Eaton Free-Valves have 
achieved this goal. 


Eaton Free-Valves are genuinely “free’’—free to turn at random in 
either direction, during a major portion of the lift-cycle. This free- 
floating action wipes stem and seat free of deposits; keeps a film of 


The Eaton Free-Valve is free of any oil on stem and guide surfaces. Scuffing is prevented, wear is reduced. 


restraining force set up by the valve 
spring. The normal creeping tendency 
of the valve causes it to take infinitely 
variable positions with respect to the 
seat at successive lift cycles. 


Hot-spots due to local leakage are eliminated. Longer valve life is a 
natural result. 


Our engineers will be glad to explain how Eaton Free-Valves can be 
applied to engines of all types and sizes. 


VALVE DIVISION 
MANUFACTURING COMPANY 


F ar 


PRODUCTS: Sodium Cooled, Poppet, and Free Valves « Tappets « Hydraulic Valve Lifters « Valve Seat Inserts «Je? 
S. Parts + Rotor Pumps « Motor Truck Axles « Permanent Mold Gray Iron Castings « Heater Defroster Units » Snap Rings 
Springtitese Spring Washers « Cold Drawn Steel «Stampings eLeaf and Coil Springs «Dynamatic Drives, Brakes, Dynamometers 


9771 FRENCH ROAD e¢ DETROIT 13, MICHIGAN 
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The unique design of the “load cushion” accounts for 


smooth, even rides in the full range of loads, empty to 
46 ‘ L$ Se~ ION” full. Enjay Butyl Rubber (in red) made it possible. 


replaces stee/ springs in big Tractor Trailers 





The “load cushion”’ is an important innovation in tandem suspension. Devel- 
oped by the Hendrickson Mfg. Company, it is made of Enjay Butyl and 
replaces steel leaf springs. Utilizing the great strength and impact resistance 


of Enjay Butyl, the “load cushion” gives the ultimate in a soft, easy ride 
within the complete range of loading, from empty to full. Besides giving a 
smoother, steadier ride, it increases tire mileage, reduces weight and signifi- 
cantly reduces wear and tear on equipment. 
Enjay Butyl has proved to be the answer to problems in many fields of 
industry. It may well be able to cut costs and improve the performance 
of your product. Low-priced and immediately available, Enjay Butyl may 

be obtained in non-staining grades for white and light-colored applications. & U T y L 


Get all the facts by contacting the Enjay Company. Complete laboratory 
facilities and technical assistance are at your service. 


Enjay Butyl is the super-durable rubber 


Pioneer in Petrochemicals with outstending resistance to aging ° 
abrasion « tear « chipping « cracking « 

ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N.Y. ozone and corona + chemicals + gases 

Akron + Boston + Chicago « Los Angeles « New Orleans + Tulsa * heat + cold + sunlight + moisture. 
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News of the 
MACHINERY INDUSTRIES 


By Thomas Mac New 


Bendix Buys Sheffield 


Bendix Aviation Corp. officially 
took over the business and assets of 
the Sheffield Corp., Dayton, O., the 
last week in December. 

The original announcement of the 
contract was made concurrently in 
Detroit by Malcolm P. Ferguson, Ben- 
dix president, and in Dayton by Louis 
Polk, president of Sheffield. 

Ferguson said that to acquire the 
Sheffield business Bendix issued ap- 
proximately 230,000 shares of its 
common stock. Sheffield will continue 
to operate under its present manage- 
ment as a wholly-owned subsidiary of 
Bendix. 

Sales of Sheffield, which was a 
privately-owned company, on an an- 
nual basis are currently running ap- 
proximately $24 million, having risen 
from $1 million 16 years ago. Sheffield 
will retain its identity and its product 
brand names. Mr. Polk will become a 
director, vice president and group ex- 
ecutive of Bendix and will continue as 
president of the Sheffield subsidiary. 

Ferguson described the merger of 
the interests of the two companies as 
“a logical and promising move in 
Bendix growth program to help meet 
the needs of industry for more effi- 
cient gaging and measurement con- 
trol systems, and for automation-type 
equipment.” He said that by joining 
forces with Sheffield it will be possible 
for a number of promising engineer- 
ing developments now under way in 
Bendix divisions to be more effectively 
marketed. 

“Also,” he said, “we are further 
broadening the scope of our manufac- 
turing activities which already in- 
clude more than 350 basic products.” 

In announcing the agreement to 
his employes, Polk said, “We have 
chosen to work out this agreement 
with Bendix in order to equip our or- 
ganization with the greatly expanded 
facilities, engineering, management, 
production and financial resources we 
must have in order to meet the largest 
projected growth opportunities in our 
history, and to serve our present and 
potential customers more efficiently.” 
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Sheffield operates plants in Dayton, 
Cleveland and Fostoria, O.; Greenfield 
and Conway, Mass.; Mount Clemens, 
Mich.; Windsor, Canada; and Mel- 
bourne, Australia. 

Sheffield headquarters, main plant 
and research laboratories, including 
its new Eli Whitney Metrology Lab 
oratory, will remain in Dayton. 

The Eli Whitney Laboratory is the 
first independent industrial facility 
in the U. S. completely equipped to 
assist industry in solving basic gaging 
and dimensional measurement prob- 
lems to a precision of millionths of an 
inch. Through the laboratory, Shef- 
field has expanded its close collabora- 
tion with the Bureaus of Standards, 
both of the U. S. and foreign govern- 
ments in helping to improve precision 
manufacturing standards and _ in 
achieving finer absolute measurement 
techniques and methods. 


The Year in Retrospect 


Business conditions were rather 
good throughout the entire machinery 
industries during °56. Machine tool 
volume hit close to the $1 billion mark. 
Tool and die shipments were reported 
as considerably higher than $800 mil- 
lion. Conveyor sales were in the neigh- 
borhood of $300 million. U. S. in- 
dustry, in general, spent about $36 bil- 
lion for capital goods and plants dur- 
ing the year. 

1956 has also been a year of expan- 
sions and mergers within the ma- 
chinery industries. Both small and 
large companies have been acquired 
to give firms a stronger competitive 
position within the industry or to di- 
versify product lines. More machinery 
companies are expanding or moderniz- 
ing present facilities to meet in- 
creased sales and to cut costs. 

To start the ball rolling in January 
66, Pratt & Whitney Co., Inc., pur- 
chased Sterling Die Co. of Cleveland. 
Ex-Cell-O, at approximately the same 
time, announced the purchase of two 
new manufacturing sites—Elwood, 
Ind., and Downey, Calif. 

Pratt & Whitney also bought Ja- 
quith Carbide Die Corp., of Lynn, 


Numerous Mergers 
Were Completed within 
the Machinery Industries 
During 1956. Machine 
Tool Volume Was Close 
to the $1! Billion Mark 


for the Year. 





Mass., and it was reported later that 
P&W plans to spend millions for ex- 
pansion to handle its increase in busi- 
ness. 

Ex-Cell-O set up a new engineering 
office in Toledo. The company also ac- 
quired Cadillac Gage Co. of Roseville, 
Mich., and the Smith Bearing Co. of 
Trenton, N. J., just last month. Both 
companies will operate as wholly- 
owned subsidiaries. 

Chambersburg Engineering Co. 
opened its new $1 million foundry. 

Sheffield Corp. purchased Erwin A. 
Slate, Inc., a sales and service com- 
pany. Now, as mentioned, Bendix 
Aviation Corp. has purchased the as- 
sets of Sheffield. 

Giddings and Lewis Machine Tool 
Co. reorganized into a divisional setup 
with G&L Hypro and Davis Boring 
Tool in Fond du Lac, Wis., Cincinnati 
Bickford, in Cincinnati, and Kau- 
kauna Machinery and Foundry Div. 
in Kaukauna, Wis. Davis Boring Tool 
Div. of G&L purchased Kelly Reamer 
Co. and transferred operations to the 
Davis plant. 

Detroit Broach & Machine Co. 
started enlarging its Rochester, Mich., 
plant. 

Pines Engineering bought Roto- 
Mation Motors, Inc., and changed the 
name to Roto-Mation Inc., with offices 
in Greenville, Ohio. 

Hammond Machinery Builders, Inc., 
took over the Grand Rapids line of 
drill and tap grinders from Gallmeyer 
& Livingston. 

Motch & Merryweather Co. got out 
of the gardening tool business by sell- 
ing its Triple M Products Div. 

Acme Aluminum Alloys, Inc., de- 
cided to manufacture special tools 
and machines. 

Bullard Co. put the “open for busi- 
ness” sign on its new $7 million 
foundry. The company also just an- 
nounced the acquisition of the Hydra- 
Feed lathe line from Hydra-Feed Ma- 
chine Tool Corp. Operations are being 
transferred to the Bullard plant. 

Frank B. Stallings of Cleveland ac- 
quired the machine tool and pedestal 
grinder lines of Bradford Machine 

(Turn to page 120, please) 
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Sundstrand universal bed type milling machine with all-angle head 


Universal Bed Type Milling Machine 


|< types added to the Rigidmil 
\ series, a universal bed type mill- 
ing machine combines longitudinal 
feed of the table, cross feed of the 
column, and vertical feed of the head. 
These feed motions are provided by 
motors independent of the spindle 
motor, which thus supplies its full 
output to the spindle. The machine, 
as illustrated, has an all-angle ram 
type head. This head is adjustable 
through an are of 360 deg both par- 
allel and crosswise to the machine 
table, to give practically any cutting 
When not in use, the 
retracted to clear the 


angle desired. 
head can be 
horizontal spindle. 

Twenty-four 


speed changes are 


available on both the _ horizontal 
spindle and the all-angle head in a 
from 14 to 1450 


changes made from a selector switch 


range rpm, with 
on the control pendant. On the main 
spindle the horsepower range is one 
per rpm up to 50 hp max, and on the 
all-angle head it is % hp per rpm up 
to 20 hp max. 

With fixed height bed design, the 
cutter is positioned to the work for 
convenience of loading large work- 
pieces and easier observation of cut- 


80 


ting operations. Bed type design also 
makes possible the use of a wider 
table and longer table feed strokes. 
Feed movements are infinitely vari- 
able (within the machine range) with 
control switches on the pendant for 
selection of the feed desired. The ma- 
chine is equipped with vernier scales 
for table, column and head position- 
ing. It has been designed with me- 
chanical screw feeds for application 
of controlled 
ming. Sundstrand Machine Tool Co. 


tracing and program- 


Cirele 30 on posteard for more data 


Pilot Plant Furnaces 


}*' RNACES 


pilot plant 


especially designed for 
operations requiring 
the testing and determination of 
methods and processes for heat treat- 
ing and melting of metals, are con- 
tained in a line recently introduced. 
engineers say that with 
this equipment manufacturers can 
set up practical and controllable pro- 
cedures for determining individual 
requirements for products and parts. 

The present line 
units as follows: An atmosphere box 
furnace 6 by 12 by 5-in. for continu- 


Company 


comprises six 


ous operation at 2600 F; box furnace 
5% by 7% by 14%-in. with reactor 
control; a 3-kw high frequency in- 
duction furnace; a horizontal tube 
furnace; a vertical tube furnace 5-in. 
OD by 8-in. effective; and a high tem- 
perature pot furnace for operation to 
2500 F. Lindberg Engineering Co. 


Cirele 31 on posteard for more data 


Brakemotors 


B RAKEMOTORS that stop quickly and 

hold heavy loads have been intro- 
duced in a new line which is said to 
give long trouble-free operation on 
all types of including 
heavy-duty cranes. Features include 
a wide torque range from 3 to 345 
lb-ft, one-piece molded friction lin- 
ings, and one-operation torque setting. 
In the event of power failure or low 
voltage, “deadman” operation sets 
and holds the load until normal op- 
eration is restored. The design in- 
corporates a minimum of wearing 
parts, and any adjustments may be 
performed with ordinary tools by re- 
moving the brake housing and lifting 
out the operating mechanism. 


equipment, 


Various types of enclosures are 


available, including those suitable for 





Reliance Brakemotor 


outdoor installation or where ex- 
tremely moist, corrosive, or abrasive 
dust conditions exist. Standard en- 
closures include protected, totally-en- 
closed non-ventilated, totally-enclosed 
fan-cooled, and explosion-proof class 
I, group D and class II, groups E, F, 
and G. Reliance Electric & Engineer- 
ing Co. 


Cirele 32 on posteard for more data 
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Live Pilot Bushing 


|S ween offered as a replacement for 
the bronze bushing in the outer 


support on horizontal boring mills, a 
one-piece live pilot bushing is said to 
increase accuracy by maintaining a 
close fit of bushing and bar without 
play or chatter. It is also stated that 
tool life is increased, and that more 
accurate heavier cutting can be per- 
formed at higher speeds. 

Each live pilot bearing bushing is 
tailor-made to individual boring mill 
specifications. Various sizes of boring 
bars can be used by reducing-down 
with adapter bushings. The only mov- 
ing parts are two sets of tapered 
roller bearings which provide radial 





Donley one-piece live pilot bushings 


and thrust support and friction-free 
action. It is reported that a maximum 
assembled bearing runout of 0.0005- 
in., plus a dead center method of 
grinding the body diameter after as- 
sembly, eliminates cumulative build- 
up of eccentricities. Complete sealing 
against coolants, grit and dust as- 
sures long life. The bushings can be 
adapted to receive removable slip 
bushings or to receive keys or key- 
ways. Donley Products, Inc. 


Cirele 33 on posteard for more data 


Rockford 36-in. stroke 
Model SA Hy-Draulic 
siotter features a 
unique combination of 
mechanical _ leverage 
and hydraulic control 
for the ram drive. 
Patented torque arm 
drive permits infinitely 
variable speeds be- 
tween 40 fpm and 100 
fpm for increased effi- 
ciency in cutting a 
range of materials. 





Heavy-Duty 36-inch Stroke Hydraulic Slotter 


N being manufactured is a 36-in. 
i stroke hydraulic slotter, designed 
for handling large awkward work 
irregular sections, internal surfaces, 
and angular and rotary cuts. The 
machine features a unique combina 
tion of mechanical leverage and hy 
draulic control for the ram drive. Th: 
patented torque arm drive permits an 
infinite speed adjustment from 40 to 
100 fpm with constant horsepowe1 
characteristics. Speeds below 40 fpm 
are available by means of a flow con 
trol valve. 

Machine controls are conveniently 





Universal Gage Units 
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Protect Indicators 


Featuring full protec- 
tion of dial indicators 
rugged _ construction, 
and versatility in ap- 
plication, a line of 
universal gage units is 
said fo give accurate 
repeat readings. The 
unit illustrated, appli- 
ed os a depth gage 
is on a 14-in. central 
base and stored on a 
14-in. master used for 
setting the dial indica- 
tor. (Hanlo Gage Co.) 


Cirele 34 on peosteard 
for more data 


located in relation to the operator. 
Cutting speed and all power move- 
ments for the machine are controlled 
at the overhanging pendant. A cut- 
ting indicator on the column indicates 
the approximate ram _ speed being 
used. Start and stop levers are in- 
stalled on both sides of the column. 

The machine has wide-range longi- 
tudinal and transverse table travel, 
plus 360 deg rotary table movement. 
A dividing head provides for the ac- 
curate spacing of keyways, serra- 
tions, gear teeth and other work re 
quiring precision indexing. 

Other stated features include power 
rapid traverse in all directions, stroke 
length adjustment while the ram is in 
motion, and a mechanically-balanced 
ram with a tilt of 10 deg from ver- 
tical. Positioning of the ram involves 
but three steps: (1) angular position 
of the ram; (2) height of the ram as 
established by position of the ram 
housing in relation to the table; and 
(3) length of ram stroke. 

A 15-hp variable delivery, radial 
piston pump is used for hydraulic 
power. Electrical equipment is stand- 
ard, single direction, with conven- 
tional control. Automatic pressure 
lubrication is provided for the ram. 
ways, the bed-ways and the saddle 
ways. Rockford Machine Tool Co. 


Cirele 325 on posteard for more data 
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Snyder center-column machine produces 331 steering gear ball nuts per hour 


Center Column Machine for Steering Gear Ball Nuts 


| penne a special heavy-duty 
seven-sided column that resists 
high machining thrust loads, a 16-sta- 
tion center column machine drills, 
countersinks, chamfers and reams 
steering gear ball nuts at the rate of 
331 pieces per hour. The machine, 
which is one of the largest of its type 
ever built, has a 96-in. diam index 
table. With its control panel, it oc- 
cupies a 24-ft by 26-ft floor space and 
is 13 ft high overall. Weighing about 
50,000 lb, it develops a total of 
181 hp. 

Three SAE 5620, 2%-in. long steel 
ball nuts, having a 1% by 1%-in. 
round-corner square section, are 
clamped in each of the 16 fixtures on 
the machine. The nuts, which have 
previously-machined rack teeth in the 
blanks, are located in the fixtures 
from these rack teeth. Hydraulic 
clamping means are provided for the 
parts. 

The operation sequence follows: In 
the 2nd station two recirculating ball 
holes are spot-drilled on the radius 
corner of the part by a vertical head. 
These holes are drilled to a depth with 
a vertical head in the 8rd station, 
and a %-in. hole is drilled one-third 
through the part with a horizontal 
head in this station. The two ball 
holes are flat-bottom drilled in the 
4th station. In the 5th station a small 
hole is tap-drilled with a vertical head, 
and the %-hole is drilled two-thirds 
through with a horizontal head. The 
operations in the 6th, 7th and 8th 
stations are performed with vertical 
heads on another ball hole, and the 
%%-in. hole is drilled through with a 


82 


horizontal head in the 7th station. 

The fourth ball hole is spotted, 
drilled and flat-bottom-drilled in the 
9th, 10th and 11th stations with ver- 
tical heads. The %-in. hole is en- 
larged with a core drill on horizontal 
heads in the 9th and 12th stations. 
The tap-drilled hole is chamfered in 
the 13th station. The recirculating 
ball nut holes are radius-chamfered 
with vertical heads, two holes being 
chamfered in the 14th station and one 
in the 15th and 16th stations. The 
core-drilled hole through the part is 
back-chamfered with a _ horizontal 
head in the 14th station. This hole is 
reamed to finish size with a horizon- 
tal head in the 15th station. Snyder 
Tool & Engineering Co, 


Circle 36 on postcard for more data 


Screw Machine Tap 


M*™ specifically for use in screw 
machines, a new stub tap is said 
to incorporate features which elimi- 
nate most of the tapping difficulties 
encountered when using conventional 
taps in screw machine operations. 
Stated features are a necked shank 
for generous lubrication; a spiral 
point to reduce torque and improve 
chip disposal; and a short thread 
length to counteract the tendency to 
produce bellmouth threaded holes be- 
cause of misalignment. 

It is available from stock in high- 
speed steel ground thread, NC or NF, 
plug or bottoming chamfer, in Nos. 
2 to 10 machine screw sizes, to GH2 
limits. Pratt & Whitney Co., Inc. 


Circle 37 on posteard for more data 
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Compound Applicator 


A air-operated buffing compound 
applicator that permits the appli- 
cation of 10-in. of compound without 
resetting or adjustment, has been an- 
nounced. Designated as the Model 
1006, it can be installed on all types 
of buffing machines from simple 
lathes to multi-operation automatics. 
Lightweight construction, less than 24 
lb, is said to permit installation on 
floating heads without disturbing bal- 
ance. It can be installed in any posi- 
tion without affecting operation. 

A stated feature of the applicator 
is its ability to feed any number of 
strokes per minute, applying com- 
pound only when required. For ex- 
ample, it can be installed so as to 
apply compound only during the buff- 
ing cycle, withdrawing while the work 
changes from station to station in the 
machine. In addition, it is also possi- 
ble to operate up to eight applicators 
simultaneously from a single control 
valve, applying compound uniformly 
to all buffs. With each application, the 
compound is fed forward to compen- 





Nankervis automatic buffing compound 
applicator 


sate for “wear-down” of the bar. The 
rate of feed is adjustable from 0.0015 
to 0.015-in. per stroke. 

Major parts of the applicator are 
fabricated of cast aluminum to mini- 
mize overall weight. All operating 
parts are covered to seal out dirt, 
wheel lint and compound. Moving 
parts are bearing-mounted for trouble- 
free service and smooth operation. 
George L. Nankervis Co. 


Cirele 38 on posteard for more data 
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Press Stock Feeders 


OMBINATION coil cradles and 

straightening machines for feed- 
ing leveled stock to all types of 
presses are now being offered in a 
new complete line. They can handle 
stock weighing up to 15,000 lb, with 
6, 7 or 9 rolls provided for straight- 
ening, according to model. A stand- 
ard manually -controlled variable- 
speed drive, with 4:1 reduction, per- 
mits selection of feed speeds from 30 
to 120 fpm. 

The loop control used reduces to a 
few feet the distance between cradle 
and press without interfering with 
die handling and press service. The 
variable-speed drive operates continu- 
ously, synchronized with the press. 
The loop control arm is geared to the 
drive to advance or retard stock feed 
to match the rate that stock is used 
by the press. Hard alloy steel level- 
ing and pinch rolls are used. The 
lower rolls drive through heavy spur 
gears; all upper straightening rolls 
are adjustable individually or as a 
group. Pinch rolls are supplied in 
one or two sets, depending upon the 
material used. A manual release 
lever is provided for instant opening 
or closing of pinch rolls. 

The cradle has adjustable guide 
plates which rotate with the coil, pro- 
tecting edges of stock. It is loaded by 
lowering the coil by hoist, or with 
coil storage cars or loading racks. 
For loading by the latter two meth- 
ods, the cradle is equipped with an 
air cylinder to ease the coil into place. 

The 2000-lb coil cradle and straight- 
ener features a rotating bar support 
mounted on roller bearings, and is 
said to be suited for handling alumi- 
num, brass and stainless steel coil. 
It will take stock up to 36-in. OD, 
14-in. wide and 0.093-in. thick. A set 
of pinch rolls on the input side of 
the straightener draws stock from 
the reel. The Brandes Press Co. 


Cirele 39 on posteard for more data 


Rotary Belt Grinder 


N automatic rotary, platen-type, 
abrasive belt grinder, recently 
introduced for OD grinding of fer- 
rous and non-ferrous metals, plastics, 
ceramics, glass and other materials, 
is designed to handle circular parts 
from 26 to 40-in. diam. It can be 
modified to meet other diameter 
ranges. 

The motor-driven work table ro- 
tates at standard speeds of either % 
or 3 rpm, with optional change gears 
for other rpm requirements. An air- 
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Finishing Process for Die-Cast Parts 


Utilizing the machine 
illustrated, a mechani- 
cal finishing process 
known as Spin-Finish is 
said to promise a ma- 
jor change in methods 
for finishing brass, 
zinc-base and aluminum 
die-cast parts preparao- 
tory to plating. A 
multiple mounting of 
parts is finished in a 
single automatically- 
timed operation, using 
a dry compound. Parts 
fixtures are mounted on 
four double-action re- 
volving spindles. Op- 
erating cycle varies 
trom 4 to 16 min. Dust 
and fume-free, no 
blowers or ventilating 
systems are required. 
Parts complex in shape 
can reportedly be 
handled in one opera- 
tion. (Grav - i - Flo 
Corp.) 
Circle 40 on posteard 
for more data 








controlled infeed mechanism carries 
the rotating parts in against the belt, 
and infeed travel is adjustable to a 
minimum of 0.0016-ipr. To give even 
distribution of belt wear, the parts 
are moved back and forth across the 
belt face by means of an air-hydraulic 
reciprocating device, with seven-inch 
oscillation stroke. The table is ad- 
justable from 0 to 45 deg for angular 
grinding. 

For applications requiring deburr- 





Engelberg Huller rotary belt grinder 


ing, such as stator rings or bucket 
wheels, a tampico brush attachment 
is provided as an optional attachment. 


The brush is moved in against the 
belt-ground work by a manual control 
wheel, and can be swiveled to coin- 
cide with grinding angle of machine 
table. 

Standard abrasive belt size is 8 by 
107-in., with belt speed available from 
2000 to 5000 sfpm, depending on ap- 
plication. Capacity of coolant unit, 
equipped with %-hp coolant pump, is 
100 gal. 

This grinder is 70 in. long, 70 in. 
wide, and 76 in. high, and is powered 
by a 10 hp motor. Engelberg Huller 
Co. 


Circle 41 on posteard for more data 


Hydrogen Embrittlement 


As a guard against hydrogen em- 

brittlement, a marking material 
called Tempa-Dot has been introduced 
for use on heat treated parts that 
have been electroplated, pickled or 
phosphate coated, to give a visual in- 
dication that each part has been 
baked to relieve hydrogen embrittle- 
ment. Upon application it appears 
as a vivid red dot, changing color 
after the proper bake. Its color re- 
action is said to be sufficiently accu- 
rate to show a +25 F deviation. The 
material is packaged in spot appli- 
cator tubes. EverLube Corp. 


Cirele 42 on posteard for more data 
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Besly No. 240, 30-in. double horizontal disk grinder 


Pushbutton Grinder for Rings and Plates 


S Alp to be of a completely different 
design, a double horizontal disk 
grinder is applicable for high-speed 
precision finishing of 


piston rings, 


bearing rings, automatic transmis- 
sion plates and similar shapes. It can 
reportedly hold parallelism within 


0.0001-in. 


All spindle motors are contained 


within the 
base. Pushbutton controls are on both 


broad, easily-accessible 
sides; head and disk alignment can 
Other features 
of the machine include sealed spindle 
automatic 
button dressing, automatic sizing to 


be read at-a-glance. 
quill construction, push- 


adjust for disk wear, and edge-grain 
Formica wearing ways. Also head 





New Line of Gap Presses Announced 
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Developed for shallow 
drawing, forming and 
blanking duty in the 
automotive industry, a 
new line of gap press- 
es range in capacity 
from 100 to 300 tons, 
in both single and 
double crank types. 
Large bed areas re- 
portedly accommodate 
the increasing size of 
blanks formed into 
grille and bumper 
guards. Incorporated 
are pneumotically-op- 
erated flywheel brake, 
pneumatic clutch with 
electric control, and 
pneumatic counterbal- 
ance. Moforized slide 
adjustment is through 
barrel type screws 
which remain vertical 
at all stroke positions. 
Illustrated is the 250- 
ton unit, which has a 
bed area 90 by 36-in 
(Hamilton Div., Bald- 
win - Lima - Hamilton 
Corp.) 
Cirele 43 on posteard 
for more data 


assembly Neoprene-sealed against 
dust and coolant, fast magnetic rotary 
through-feed, and easy disk removal. 
According to its maker, the improved 
design of the unit reduces mainte- 
nance, dressing, change and setup 
down-time as much as one-third. The 
Besly-Welles Corp. 


Circle 44 on posteard for more data 


Ground Support Unit 
 prascryg so light-weight and com- 
pact design, a small-size air com- 
pressor with complete pneumatic sys- 
tem has been especially designed for 
ground charging struts and accumu- 
lators in aircraft. The compressor, 
Model 130R1409, is powered with a 
four-cycle, 2.85-hp Continental gaso- 
line engine which drives the compres- 
sor at 3600 to 3800 rpm, providing a 
capacity of two cfm of free air at 
3000 psi. Weight complete is 130-lb. 
The system includes an oil and 
moisture separator with back-pres- 
sure valve providing compressed air 
with a dew point corresponding to 
-25 F. It also includes a storage 





Cornelius air compressor assembly 


tank for 25 cu ft of free air at 3000 
psi, as well as a relief valve, check 
valve, and delivery valve. A unique 
feature of the system is said to be 
the manually-operated pressure regu- 
lator which, by means of a single con- 
trol and antomatic integral relief fea- 
ture, provides any delivery pressure 
required from 0 to 3000 psi. 
Maneuvering of the unit on air- 
craft aprons or ready-lines is easy 
for one man. Its capacity is con- 
sidered by the company to be ample 
for all combat and commercial type 
airplane applications not requiring 
compressed air for use with air fuel 
starter systems. The Cornelius Co. 


Cirele 45 on posteard for more data 
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Dual Tank Attachment 


ERMITTING both coarse and fine lap- 

ping on the Model 24 Lapmaster, a 
dual agitator tank attachment just 
introduced utilizes coarse abrasive in 
one tank and fine abrasive in the 
other. 

In cases where lapping tolerances 
are not critical it is unnecessary to 
change laps and conditioning rings 
when switching from one tank to the 
other. Cleaning of the lap plate is all 
that is required. Thus, roughing to 
finishing and back to roughing, etc., 
can be maintained as one continuous 
operation. Not only does this effect 
higher production and considerable 
time savings, but it also substantially 
reduces equipment investment. One 
Model 24 Lapmaster with a single set 
of conditioning rings and one lap 
plate furnish a complete installation. 

Where fine lapping is required, such 
as on surfaces of seats for mechanical 
seals, a second lap and set of condi- 
tioning rings is required. These are 
changed as the lapping operation is 
switched from coarse to fine and vice 
versa. Crane Packing Co. 


Circle 46 on posteard for more data 


Radius Cutting Machine 





The Model 11 Radii is a specialized mill- 
ing machine designed to mill the ends of 
square, rectangular, round or flat ferrous 
and non-ferrous metals, in sizes up fo 
11/4-in. thick by 21/-in. wide, in a matter 
of seconds. All the operator does is in- 
sert workpiece info vise of machine, set 
gage to radius to be cuf, adjust slide, 
clamp work, and start cutter. Chips are 
drawn through a hollow spindle housing 
by means of a blower, and are ejected 
through a chute into chip pan af rear of 
machine base. (Special Machinery Co., 
Inc.) 


Cirele 47 on posteard for more data 
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Swift-Ohio automatic submerged arc welder processes rear axle housings 


Automatic Submerged Arc Welding Machine 


| jpepecoennets simultaneous welding 

RAKEMOTORS that stop quickly and 
an automatic submerged arc welder 
has been designed and built primarily 
for welding transverse seams in rear 
axle housings. Its techniques and 
tooling, however, are also adaptable 
to a variety of high-production sub- 
merged arc welding applications, ac- 
cording to the announcement of its 
availability. 

In use, two stampings are simul- 
taneously clamped in the machine. An 
upper platen securely clamps the 


housing halves during the welding 
operation. It is suspended from the 
crown by toggle linkage, and moves 
through side-mounted guides. Upon 
completion of the welds, an automatic 
ejector loosens the completed housing 
from the fixture, permitting its ready 
removal. 

Provision is made for excess flux 
recovery, which returns the unused 
flux by screw and bucket conveyors 
to flux bins on the machine crown. 
Swift-Ohio Corp. 


Circle 48 on posteard for more data 





Assembly Machine Performs Five Operations 


This automatic as- 
sembly machine is said 
to handle the follow- 
ing steering gear hous- 
ing operations in a 10- 
sec cycle: (1) Hopper 
feed and press in place 
one welch plug; (2) 
hopper feed and press 
in place two bushings; 
(3) press in place one 
ball race; (4) burnish 
ID of two bushings; 
and (5) inspect ID of 
two bushings. The inset 
et lower right-hand 
corner shows the ports 
in place for the opera- 
tions. (Cadillac Stamp 
o.) 
Cirele 49 on posteard 
for more data 
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Depth, Diameter and Flatness Gage 


The 12-column Precisionaire pneumatic gage inspects three depths, four diameters 

and five points of flatness of a transmission housing. In operation, the part is slid 

onto the serrated surface and positioned by spring-urged tapered locators, air- 

retracted. Then the spindles are progressed into position for gaging diameters and 

depths. Five gaging cartridges mounted in the serrated surface plate are used to 
gage flatness. (The Sheffield Corp.) 


Cirele 50 on pesteard for more data 





Pressure-Reducing Valves 
wo low-pressure type pressure-re- 
ducing valves, now available, fea- 

ture an unusually broad pressure ad- 

justment range, being reportedly 
capable of supplying a controlled re- 

duced outlet pressure from 25 to 1000 

psi. They are primarily intended for 








Vickers Model XTL-03-B pressure-reducing 
valve for oil-hydraulic systems 


applications in industrial oil-hydrau- 
lie systems to provide, for secondary 
circuits, a controlled maximum op- 
erating pressure. 

Both new valves are for use with 
%-in. nominal pipe size, in systems 
having operating pressures up to 2000 
psi. Model XGL-03-B is a gasket- 
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mounted design; Model XTL-03-B is 
provided with %-in. pipe thread con- 
nections. Operation of these valves is 
said to be such that reduced outlet 
pressure is maintained essentially 
constant, regardless of inlet pressure 
variations above the selected setting 
Both models are nominally rated at 
eight gpm flow capacity. Free reverse 
flow is allowable, provided pressure at 
the reduced pressure port does not 
exceed the reduced pressure setting of 
the valve. Bleed control flow is ap- 
proximately 35 cim. Vickers Ine. 


Cirele 51 on posteard for more data 


Tapered Drill Sleeve 


M*= of Du Pont nylon, a drill 
sleeve now being marketed is 
said to eliminate most drill breakage. 
It is stated that when the drill hits a 
hard spot or air hole and stops, the 
sleeve, not the drill, will break. 
While savings on drill breakage is 
the prime reason for installing the 
“Drill Saver,” other benefits cited are 
low cost and the fact that it will not 
score spindles or bind. The material is 
reported to be cured to give it hard- 
ness to withstand difficult drilling con- 
ditions; and is not affected by cool- 
ants, oil or grease. Absorption of 
shock and vibration are also featured. 
The sleeves are produced in sizes 
1-2, 2-3, and 3-4. James Products Co. 


Cirele 52 on posteard for more data 
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Coolant Supply Unit 
oR application when adapting 

standard vertical and horizontal 
drilling equipment to high-speed pre- 
cision and deep-hole drilling, a high- 
pressure coolant unit is said to pro- 
vide for the first time completely 
automatic cooling, filtering and pump- 
ing of micro-clean coolant at pres- 
sures to 1000 psi and volumes to 40 
gpm, with a total reservoir capacity, 
including settling and clean-oil tanks, 
of 85 gal. It is intended primarily 
for operations where gun or oil-hole 
drills operate at high speeds with a 
requirement for clean, high-pressure 
coolant to be fed through the drill 
shank. Coolant pressure is automati- 
cally maintained, regardless of flow. 
Because of the pump’s design, there 
are no by-pass power losses. A cas- 
tered dolly, furnished as an acces- 
sory, makes the unit mobile. 

Micro-clean coolant is obtained with 
three-step filtering: a screen filter, 
gravity settling tank and special filter 
unit removing chips and particles 
larger than five-eight micro inches. A 
water-cooled heat exchanger, with 
controlled water flow, allows the 
maintenance of coolant temperature 
at the desired point. 

A hi-low level control automatically 
maintains the clean-oil reservoir at 
the proper level; when the oil level 
falls too low, this control actuates the 
circulating pump which pumps oil 





Sealol high-pressure coolant supply unit 


from the settling tank through the 
final filter unit, heat exchanger and 
then into the reservoir. If, for any 
reason, no oil should be in the settling 
tank, a low-level cut-off breaks all 
circuits. 

Shipping weight of the coolant sup- 
ply unit is 1250 Ib less motor, and it 
measures 69-in. long, 32-in. wide and 
50-in. high. Sealol Corp. 


Cirele 53 on posteard for more data 
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Commutator Machine 


HE introduction of a fully auto- 

matic commutator turning ma- 
chine, Model CTM 2000, has been 
announced. It is stated the new design 
of this machine, employing diamond 
cutting tools, allows a semi-skilled 
operator to turn automatically from 
500 to 700 finished commutators per 
hour. Rough and finish turning can 





Moftor-Mation automatic turning machine 
for electric motor commutators 


be performed simultaneously by using 
two diamond tools. 

Flexible in application, the machine 
can reportedly be quickly adjusted to 
turn commutators of up to two inches 
in diameter and two inches in length, 
with a tolerance of 0.0003-in. and a 
15 microinch surface finish if so de- 
sired. A complete armature change 
can be made in about 15 min. 

The machine is actuated by two 
electric starting buttons, after which 
it cycles automatically. An emergency 
stop button returns all work stations 
to starting position. Two lubricating 
systems automatically supply oil to 
all vital working parts, including the 
armature shaft journals, during the 
copper-removing process.  Motor- 
Mation, Inc. 


Cirele 54 on posteard for more data 


Aluminum Etchant 


ETTER-LOOKING, more evenly etched 

aluminum surfaces and reduced 
costs result from the use of a newly 
developed aluminum etchant, accord- 
ing to a recent announcement. The 
85S aluminum cleaner was developed 
for use as a caustic etchant bath, and 
is said to be an effective means of 
cleaning and brightening aluminum 
surfaces. It contains an inhibitor for 
eliminating the formation of scale on 
tank walls and coils. It also report- 
edly supplies a built-in means of 
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minimizing the formation of sodium 
aluminate, an etching inhibitor at 
high concentrations, providing maxi- 
mum utilization of the caustic soda. 
The company furnishes process in- 
structions for the use of the material. 
For example, the bath is _ initially 
made up with 8 oz/gal of 85S etchant. 
As the sodium aluminate builds up, 
the etchant concentration is increased 
to exceed the sodium aluminate con- 
tent by 3 oz/gal. By maintaining 
this excess etchant content, it is said 
the bath can be operated for long 
periods without dumping, since hy- 
drous aluminum oxide will settle out 
in the form of sludge. Dumping is 
necessary only when the sludge be- 
comes excessive, in which case it can 
be flushed through sewage facilities 
or recovered, if desired. Hanson-Van 
Winkle-Munning Co. 


Cirele 55 on posteard for more data 


Welding Controls 


wo synchronous timers and two 

thyratron contactors, recently an- 
nounced, are said to be designed to 
assure precise control of current dura- 
tion and magnitude for uniform re- 
sistance welds. 

The synchronous timers are offered 
in two models. The Model 2-152 single 
timer has two independent control 





Raytheon Model 2-153 dual weld timer 
end Model 2-154 thyratron contactor 


knobs, one for heat adjustment and 
one for time. The Model 2-153 dual 
timer has two independent controls 
for heat and two for time, permitting 
the use of two separate welding heads 
or a dual head. A transfer circuit for 
either foot or knee switch connection 
is provided on the dual timer. Both 





timers control weld time from 1 to 10 
cycles in increments of one cycle (60 
eycle base), and the heat or magnitude 
of welding current is variable from 20 
to 100 per cent of full current. 

Either time 'y be coupled with 
the Model 2-1 kva) or the Model 
2-155 (5 kva yratron contactor. 
These electronic contactors reportedly 
provide accurate control of current 
duration and magnitude. 

The contactors and synchronous 
timers are in matching cabinets and 
may be coupled together by means of 
integral plug-in connectors. Mounted 
together the timer and contactor use 
a common base plate and head piece 
to take up about one square foot of 
bench space. Raytheon Manufactur- 
ing Co. 


Cirele 56 on posteard for more data 


Press Safety Device 


ow being offered is a safety device 

designed to prevent a press from 
“repeating” due to failure in any of 
the press mechanism, where the slide 
continues to stroke even though the 
run buttons have not been depressed. 
Called the Saf-Strok control, it is 
used in addition to normal operating 
controls. 

The key unit in this safety circuit 
is a limit switch which is activated 
if the press crankshaft accidently 
goes beyond its normal stopping 
point. This switch is usually set so 
that 5 to 10-deg of crankshaft over- 
travel will actuate the switch and 
stop the press. Stopping the press 
when the switch is actuated is ac- 
complished as follows: Two three- 
way solenoid valves are installed in 
the air line, one near the clutch and 
the other near the brake. Both valves 
are normally open so that when the 
press is operating safely they have 
no effect. However, should the crank- 
shaft over-travel to the point where 
the limit switch is set, both valve coils 
will be energized simultaneously. The 
valves then will close and exhaust 
the clutch and brake of air. When 
this occurs the clutch disengages and 
the brake engages, stopping the slide. 

Once the valves have been ener- 
gized, a red indicating light goes on 
and the press cannot be operated 
until a button is pressed to open the 
valves. A test button is also provided 
which when depressed by-passes the 
press limit switch and simulates a 
failure, thus making possible a daily 
check of the safety control. Clearing 
Machine Corp. 


Circle 57 on posteard for more data 
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AiResearch 
Turbochargers 
make your diesels 
run cooler! 











Factors like advanced wheel design 
and perfectly matched turbine and compressor 


keep engine thermal loading at a minimum 


is removable as a unit, simplifying 


So effective is the AiResearch 
turbocharger that it provides 
power gains while actually lower- 
ing the heat level of the engine. 

Ambient air is compressed with 
an efficiency as high as 82%, feed- 
ing a maximum weight of air into 


engine thermal loading insuring 
long, trouble-free operation. 

All AiResearch turbochargers 
are air cooled, placing no added 
burden on the diesel cooling sys- 
tem and requiring no complicated 
plumbing. The rotating assembly 


in-the-field maintenance. This 
advanced design evolved from the 
most extensive experience in the 
field of small turbomachinery in 
America. 

Your inquiries are invited. 





the cylinders at the lowest possible 





temperature. 
I ‘ ‘ BASIC SPECIFICATIONS FOR AIRESEARCH TURBOCHARGERS 
Results: maximum power gain 
oe MODEL T-10 T-14 1-15 T-30-2 T-30-6 
at minimum fuel cost; complete Diameter — in. nom. 9 11.5 15.25 15.25 16 
combustion with elimination of Length — in. 9 14.12 16.75 17.25 21.75 
- ; Weight — tb. 40 95 125 135 195 
objectionable smoking; low Output — ib/min. 25-40 35-65 35-65 70-95 115-175 


(Standard Conditions) 











CORPORATION 


AiResearch Industrial Division 


9225 South Aviation Blvd., Los Angeles 45, California 


THE 





DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED INDUSTRIAL PRODUCTS 
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PiasTics 


To help designers choose the right- Casting Alloys 7 
type plastic for a given use, a con- A wall chart 17 by 22 in. gives 
densed reference file lists the char- in tabular form the chemical com- “3% a: 
acteristics of six groups of plastics positions and the Navy, SAE, ASTM z . Je 
and their major fields of application, and Federal specification designations rT) 2 a. 
in 16-page booklet J-710. Bakelite Co. of 37 standard brass, bronze and » = ss 
nickel silver casting alloys. Henning 2 iz ~ : 
- P Bros. & Smith. i. $2 
Cleaning Abrasives 3 < 
The characteristics, application and ° . 
selection of a series of blast cleaning Flexible Couplings 8 = 4) 
abrasives are covered in 12-page Torsionally-flexible couplings, em- Q = beat 
Bulletin 333, issued by Pangborn ploying preloaded rubber biscuits as ce 5 oe 
Corp. the flexible medium, are described <3 hee 
. gee a —- ae in- U= an’, | 
cludes selection data. Morse ain © 
Spring Calculator 4 Co. »*i & =? > 
A handy calculator of the circular = > < Q JS . z 
slide rule type is being offered, which Electric Motors 9 a. 3 Lu za o> = 
is said to make it easy to determine wi = a ™= . oT 
the weight of springs made from Twelve-page booklet B-2103-1 con- fond - — oy 2 n oa 
given sizes of round wire or flat tains information on how to select 5 _~ > . @ & 
stock. National-Standard Co. a-c motors for specific applications. w é > a oo = 
Reliance Electric and Engineering Co. wz ro) fo a = . 
;, wei <O 32 
Combustion Safequards 5 Hoists and Lifts 10 z:|< 2 
Bulletin SC-1006, 12 pages, de- — & ~ = 
scribes the operation and construction A line of hand hoists, lifts, and ws oO 
of safety devices which detect, localize plain and geared hand hoist trolleys > 2 oO 
and extinguish flashbacks occurring is listed in a 44-nace booklet published co 2 be 
where a mixture of fuel gas and air by The Yale & Towne Manufactur- 2 
is distributed to processing equipment. ing Co. q 


Selas Corp. of America. 
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Stainless Castings 11 


The 28-page second edition of book- 
let “Stainless Castings” gives data on 
corrosion and heat resisting castings, 
as well as the physical and chemical 
characteristics of stainless steels used 
in casting. Allegheny Ludlum Steel 
Corp. 


Lubrication Systems 12 


Automatic and semi-automatic cen- 
tralized lubrication 
wide range of small 
described in 24-page 
Bijur Lubrication Corp. 


systems for a 
machines are 
bulletin 4C. 


Positioning Controls 13 


Electric remote positioning controls 
for both pushbutton and automatic 
operation are covered in eight-page 
Bulletin J-100, which features a new 
shaft mounted control gearmotor for 
valves and variable speed drives to 
provide remote or automatic flow, 
speed, proportion and tension control. 
The Jordan Co., Ine. 


Silicones 14 

Almost 150 commercially-available 
silicone products are described in 12- 
page reference cuide 1-112, each being 
grouped by usage to enable material 
selection by what it does as well as 


by what it is. Dow Corning Corp. 


Gear Shaving Cutters 15 

Twelve-page reference manual CR 
56-10 deals with the care and use 
of gear shaving cutters, and includes 
cutter specification tables and data 
on speeds, feeds, sharpening, and 
application. National Broach & Ma- 
chine Co. 


USE THIS POSTCARD 


Industrial Brushes 

Catalog 210-C, 100 pages, discusses 
how to select and use power brushes, 
brushing machines, wire brushes, 
paint and varnish brushes. Address 
request on company letterhead to The 
Osborn Manufacturing Co., 5401 Ham- 


ilton Ave., Cleveland 14, Ohio. 
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Epoxy Resin Adhesives 16 


An 11l-page technical bulletin gives 
engineering high strength 
epoxy resin adhesives for metal to 
metal bonding and honeycomb sand- 
wich construction. Adhesives and 
Coatings Div., Minnesota Mining and 
Manufacturing Co. 


data on 


Heat Treat Lines 17 


Mechanized heat treating is ex- 
plained in Bulletin SC-176, eight 
pages, which illustrates 24 basic fur- 
nace mechanisms by means of iso- 
metric drawings. Surface Combustion 
Corp. 


Spring Design 18 

The fundamentals of spring design 
and material selection for wire com- 
pression springs, motor springs, 
spring washers and other types are 
briefly set forth in eight-page bro- 
chure available from Associated 
Spring Corp. 


Plating Equipment 19 

Three automatic machines for plat- 
ing are shown in Bulletin 856, eight 
pages, published by The Meaker Co. 


Automatic Lathes 


Bulletin 808, 24 pages, describes 
the Model 21 Mona-Matic automatic 
eycle lathe, including its multi-cycle 
programmer control system and an 
optional automation system for mech- 
anized workpiece handling. Address 
request on company letterhead to The 
Monarch Machine Tool Co., Sidney, 
Ohio. 


Die Sets 


Catalog 11, 76 pages, has a tech- 
nical and price sections on die sets 
and accessories. Address request on 
company letterhead to The Producto 
Machine Co., 990 Housatonic Ave., 
Bridgeport 1, Conn. 


V-Belt Drives 


Engineering data on industrial V- 
belt drives, intended for the user as 
well as the designer, is available in 
66-page manual. Address request on 
company letterhead to Maurey Manu- 
facturing Corp., Publications Div., 
2915 South Wabash Ave., Chicago 
16, Ii. 





MR. JAMES T. RICCELLI 





Making high quality leaded alloy steels is no tea party. 
The planning, the constant scientific study, the 
checking of minute details by skilled metallurgists 
and workmen that goes into the creation of one 

billet of leaded steel represent one of the highest 
forms of industrial craftsmanship. That is why 
Copperweld, manufacturer of the most diversified 
lines of lead-treated alloy and carbon steels, is 
recognized leader in the manufacture of hot-rolled 
blooms, bars and billets. 


COPPERWELD STEEL COMPANY : Steel Division - Warren, Ohio 
EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, N. Y. 
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PRODUCTS 


AUTOMOTIVE -AVIATION 


FOR ADDITIONAL INFORMATION, please use reply card on PAGE 89 





Electric Starter System for Small Engines 


Development of a pushbutton-op- 
erated electric starter for small two 
and four-stroke gasoline engines, and 
arranged for either 12-v battery or 
110-v a-c operation, has been an- 
nounced. The unit is designed to op- 
erate with leading types of small 
gasoline engines now on the market. 
It also can be used to replace rewind 
starters on units in the field. 

A feature of the battery-operated 
unit is that it includes a charging 
unit that gets its power from any 
110-v a-c source. The battery is rated 
at 10 amp-hr and is said to provide 
enough power for 150 or more normal 
starts without recharging. Recharg- 


ing is at a trickle rate of %-amp, 
with approximately an _ overnight 
charge being required to bring the 
battery to charged condition after a 
normal month’s operation. 

Another feature is the use of a 
direct gear drive. The gearing is of 
the “Spiroid” type, which is said to 
give compactness, efficiency, and de- 
pendability. 

A space about 5 by 9 by 4-in. is 
required for mounting the starter. 
Total weight of the battery-operated 
unit is 22 lb; while weight of the a-c 
operated plug-in unit is 7 lb. Magneto 
Div., Fairbanks, Morse & Co. 


Cirele 60 on posteard for more data 


Rubber Bonding 


The availability of a new system 
for bonding rubber to metal that will 
reportedly reduce production costs, 
was recently announced. Called Duo- 
lock, it combines a primer with ap- 
propriate tie coats, and may be used 
on engine mounts, industrial tires, 
rubber-covered rolls or wherever rub- 
ber materials, either natural or syn- 
thetic, are bonded to metal. Accord- 
ing to the company, extensive testing 
of the system has revealed that supe- 
rior bonds may be obtained over a 
wide range of curing conditions, such 


9? 


as long low-temperature cures or 
short high-temperature cures. 

Duolock primer is a free-flowing, 
single phase, black liquid supplied at 
a viscosity of 95 centipoises with a 
solids content of 22 per cent, suitable 
for brushing. 

The company also announced that 
its technical service will assist firms 
in selecting the best adhesive to com- 
bine with the primer for dependable 
results. Adhesives Div., B. F. Good- 
rich Industrial Products Co. 


Cirele 61 on posteard for more data 





Thread Cutting Fastener 


Designed primarily for holding die- 
cut or cold-forged nameplates, em- 
blems and trim against sheet metal 
surfaces, the TCF fastener cuts 
threads on unthreaded studs, includ- 
ing chrome-plated, and may also be 
used in other applications which re- 
quire a spring take-up fastener. When 
used with its pre-assembled plastic 
sealer, a water-tight seal is obtained. 
The announcement states it is low in 


cost, re-usable, self-locking, and vi- 
bration-proof, and has a spring take- 
up which insures flush-mounting on 
flat or contoured surfaces. Sizes are 
available to fit %-in. and 3/16-in. 
studs. United-Carr Fastener Corp. 


Cirele 62 on posteard for more data 


Temperature Indicator 

Gaging engine temperatures up to 
500 or 600 F, a new temperature in- 
dicator, developed for a 200-mph busi- 
ness plane, is said to combine a high 
degree of accuracy with low price. 
Resembling a spark plug with an ex- 
tended copper cylinder, the unit is 
mounted in the engine cylinder head. 
This sending unit has a built-in, nega- 
tive-coefficient resistor whose resis- 
tance is lowered as the engine tem- 
perature rises. The “reading” is 
transmitted by wire to the gage on the 
instrument panel, changes in resis- 
tance causing the pointer to move. AC 
Spark Plug Div., General Motors 
Corp. 


Circle 63 on posteard for more data 
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Smaller, Lighter Motors 


Capacitor-start and_ split-phase 
fractional horsepower motors, in rigid 
and resilient base models, have been 
made available in NEMA 48 frame 
size by a company. Through the use 
of smaller, light-weight, precision- 


machined steel frames and cast 
aluminum endplates, the weights of 
1/6, % and %-hp ratings have been 
reduced from three to eight pounds. 

A new lubrication system permits 
mounting sleeve bearing motors at 
any angle with protective lubrica- 
tion in every position. The bearings, 
lined with high tin babbitt, have anti- 
seizure and non-scoring characteris- 
ties, and high corrosion resistance, 
and provide smooth performance. 
High dielectric strength, moisture re- 
sistance and thermal stability result- 
ing in longer motor life, have been 
obtained through the use of Mylar- 
paper laminated slot insulation. A 
dependable quick-break switch and an 
accessible terminal board are other 
stuted features of the new designs. 
Wagner Electric Corp. 


Circle 64 on posteard for more data 


Metal Laminates 


Now available in a wide range are 
metal laminates that are combina- 
tions of two or three metals metallur- 
gically bonded together to form one 
“sandwich.” The combined metals are 
said to offer physical, chemical and 
other properties unobtainable in a 
single metal. Metals such as stainless 
and mild steels, Monel, copper, brass, 
titanium and some precious metals 
can be bonded together to form lam- 
inates of varying thicknesses. 

In addition to their high bonded 
shear strength, the laminates are 
said to be easily formed and joined, to 
resist corrosion, and to be capable of 
serving two or more functions. Illus- 
trative is an application in heat ex- 
changers where both heat transfer 
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and resistance to corrosion are of im- 
portance. It is also noted that by 
laminating a thin sheet of expensive 
metal to a thick sheet of lower-cost 
metal, the overall cost of the laminate 
is often less than the cost of a single, 
thick sheet of the expensive metal. 
The specific properties of a laminate 
naturally depend on the metals used. 
In general, the strength of the lami- 
nate is the average of the strength of 
the component metals, and the thermal 
conductivity is the intermediate of 
the component metals. Bridgeport 
Brass Co. 


Circle 65 on posteard for more data 


Neoprene Compound 


Announced is a self-curing Neo- 
prene compound that can be flowed 
onto bolted or riveted flanges and 
lapped metal sheets to seal against 
air, dirt, water, oil, and corrosive 
fumes. It gradually cures into a tough, 


elastic gasket, providing a permanent 
weatherproof seal. The material is 
said to be especially suited for air, 
fume and heating ducts; cargo trail- 
ers and buses; and for marine and 
aircraft construction. The N-99 seal- 
ing compound is available in card- 
board cartridges for application by 
hand or special air-operated guns. 
Gates Engineering Co. 


Circle 66 on posteard for more data 


Accurate ID Tubing 


Now being carried in warehouse 
stock is comparatively low-cost, cold 
drawn, seamless steel mechanical tub- 
ing, for the production of honed cyl- 
inders, that can be specified to con- 
form to standard tolerances for ID, 
as well as OD. Sizes available range 
from two through nine-inch outside 
diameter. Joseph T. Ryerson & Son, 
Ine. 


Circle 67 on posteard for more data 


Reproduction System for Drawings 


Introduction was recently made of 
a reproduction system on film which 
is said to produce sharp, clear and dis- 
tortion-free “second” originals up to 
36 by 54 in. in size, and longer, and 
to be capable of improving most worn 
and smudged drawings. The system, 
called Micro-Master and based upon 
the use of a 105-mm negative, is be- 
ing offered as a nation-wide service. 
It is stated that equipment is now be- 
ing installed in key industrial centers 
throughout the United States and 
Canada, and that within a few months 
the service will be available in 40 
major cities. 

The 105-mm negative size of Micro- 
Master is reported to be the smallest 
area possible for handling and stor- 


age, consistent with the ability to 
achieve full-scale reproductions with- 
out loss of detail. Yet the negatives 
are small enough to fit into standard 
five by eight filing drawers, and a 
series of them is said to occupy only 
about 1/25th the space required for 
an equal number of tracings. 

Economical four by six inch card 
prints are available for filing and ref- 
erence. The line of equipment includes 
screen projectors, table-top viewers 
with an 8 by 12-in. surface (illus- 
trated), and large-size viewing tables 
for drafting room use. The system 
was developed by Micro-Master, Inc. 
in association with Keuffel & Esser 
Co. 


Circle 68 on posteard for more data 








(Continued from pege 37) 


Mercury Div. general offices are 
new located at 3000 Schaefer Road, 
Dearborn, Mich. 


. 7 . 


Crucible Steel Co. of America 
has appropriated $25 million for 
new plant facilities. 


> * . 


Link-Belt Co. has acquired De- 
troit Power Screwdriver Co. .. . 
Pennsylvania Salf Mfg. Co. is ac- 
quiring Delco Chemicals, Inc. 


Air Materiel Command has de- 
veloped a controlled precision die 
forging method for producing pro- 
peller hubs. 


al - > 
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industry News 


Chevrolet Motor ; 

, 

| Div., General Motors (Centinned prom page S27 

| Corp. — K. E. Staley 

| was appointed execu- 

| five assistant sales Penn Keystone Corp. Purchases 
| manager. A Division of H. K. Porter Co. 


MEN in the NEWS 


(Continued from page 40) 


Illinois Gear & Machine Co.—T. S 
Pacer, E. B. Smiley, and G. P. Sullivan 
have been elected vice-presidents. 

Central Foundry Div., General 
Motors Corp.——Elmer E. Braun has 
been promoted to divisional works 
manager; Leslie L. Shafer, sales man- 
ager; and Gordon S. White, plant 
manager. 

Brooks & Perkins, Inc—Edward H. 
Perkins, Jr., was elected vice-presi- 
dent. 

Clark Equipment Co., Industrial 
Truck Div.—Glenn A. Christians has 





Penn Keystone Corp., of West Con- 
shohocken, Pa., has announced the 
purchase of the Keystone Div. of The 
Riverside Metal Company Div. H. K. 
Porter Co., Inc. Production and other 
facilities of the Keystone Div., which 
manufactures position indicators for 
aircraft and industry, have been trans- 
ferred from Riverside, N. J., to the 
Penn Keystone plant at West Consho- 
hocken. 

The Penn Keystone company was 
organized early in 1956 for the devel- 
opment and manufacture of aircraft 
instruments and_ electro-mechanical 
mechanisms. Penn Keystone officers 
are: President, George Peterson, Jr.; 
Vice-President, Paul H. Hershey, 
president of Hershey Metal Products, 
Inc., Derby, Conn.; Secretary, John 
A. Frey, secretary, Hershey Metal 
Products, Inc.; Treasurer, Raymond 
W. Gardner, Charles H. Gardner Co., 


Lindberg ee Co. _ been made acting advertising man- Philadelphia, Pa. Mr. Peterson was 
opened new sales offices at Ro- ome. associated for many years with the 
chester, N. Y. ; ’ Keystone Div., Riverside Metal Co. 

* 6 * American Steel & Wire Div., U. S. 
Steel Corp—Harry L. Jenter has 


DuPont Co. (United Kingdom). 
Ltd., plans to build a neoprene 
synthetic rubber plant in Northern 
Ireland. 

. . > 

Martin Co. has formed a sub- 

sidiary known as Martin Interna- 


been named vice-president of opera- 
tions. 

Studebaker de Mexico, S. A.—Clark 
R. Fletcher, Jr., has been appointed 
president. 


American Brake Shoe Enters 

Aluminum Castings Business 

American Brake Shoe Co. is enter- 
ing the specialty aluminum castings 
business. Limited production in a 
pilot foundry has been under way for 


tional to explore and develop world Detroit Transmission Div., General : ‘ , 

markets ise Gain henner elec- Motors Corp.—F. James McDonald a a arte be & a aluminum 

trical generating systems. ; was named works manager. ry ef 7 . er construction at 

Saowe Ventute Us See ciemed 0 Dayton Rubber Co.—Bernie F gue sigs. Reve 

subsidiary company known as The tu ite ° The castings are the outcome of a 

Brown Thermal Development Co. Thomas has been made director of research program initiated in 1954 
public relations. and are now being used by aircraft 


U. S. Steel Corp. plans to add 
over 1.3 million ingot tons to the 
steelmaking capacity of its Chicago 
District plants. 


Bendix-Westinghouse Automotive 
Air Brake Co.—Frank A. Haag was 
named manager of automotive re- 
frigeration. 


manufacturers in structural parts and 
control assemblies. They will soon be 
available for general industrial appli- 
cations. 





REPORT FOR FIRST THREE QUARTERS SHOWS MARKED DECLINE OVER 1955 








Regional Sales of New Passenger Cars 


Per Cent Change 


Nine Months _ — 
Nine Months 


September August September _ - —~ Sept. over Sept. over 
Zone Region 956 1956 1955 1956 1955 August Sept. 1955 1956 over 1955 
1 New England 22,807 30,287 36,781 263,267 307 , 132 —24.70 —37.99 —114.28 
2 Middle Atlantic 77 ,936 107 ,572 120, 159 879,418 1,041,074 — 27.55 —35.14 —15.53 
3 South Atlantic 55,647 72,596 81,133 601 , 861 676, 103 —23.35 —31.41 —10.98 
4 East North Central 98 535 131 , 237 156 ,876 1,125,069 1,385, 132 — 24.92 —37.19 —18.78 
5 East South Centra! 19,238 27,619 30, 658 226,676 270,807 —30.35 —37.25 —16.33 
6 West North Central 38,214 428 58,907 400 , 603 477 ,096 —27.11 —36.13 —16.03 
7 West South Central 42,489 55,043 =an 423 , 282 502,323 —22.81 —38.36 —15.74 
8 Mountain 16.050 18,374 153,692 175,730 —12.65 —27.77 —12.54 
9 Pacific 50,105 73,164 78. 3 539,057 633,731 —31.52 —36.47 —14.94 
Total United States 421,021 568 , 320 654, 532 4,612,825 5,469,128 ~ 25.92 —35.68 —15.66 
States cumprisin me various regions are: Zone 1—Conn., Me., Mass., N. H., R. I., Vt. Zone 6—lowa, Kan., Minn., Mo., Neb., N. D., 8. D. Zone 7—Ark., La., Okla., Tex. 
+e 2—N. . Pa. Zone 3—Del., D. of C., Fla., Ga., Md., N.C. 8. C. Zone 8—Ariz., Colo., Ida., Mont., Nev., N. M., “Utah, Wyo. Zone 9—C al., Ore., Wash. 
, W. Va , I é Ill, Ind., Mich., Ohio, Wis. Zone 5—Ala., Ky., Mis:., Tenn. 
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WHEN COMPRESSION 
RATIOS WERE 3 tol... 


any good oil ring would do! 


1912 Packard with left 
drive control, electric 
self-starter, electric 
lighting. Starting, igni- 
tion and carburetor 
controls on steering 
column. Rated horse- 
power—38. Maximum 
brake horsepower— 
60. Engine—6 cylin- 
ders with bore of 4’, 
stroke of 51%”. A great 
car in its day! 


But today it takes the 
PERFECT CIRCLE 


TYPE “98” 
CHROME OIL RING 


to meet the exacting demands of modern 
high-compression engines 


Specifically designed for today’s high- 
compression engines! 





Universal application...bottomless and 
conventional grooves...all depths 





Multiple tiny springs exert both side and 
radial pressure! 





@ Provides maximum oil drainage! 





Best for new engines ...essential for worn engines 


PERFECT CIRCLE 


PISTON RINGS 
Preferred by more people than any other brand! 


The Perfect Circle Corporation, Hagerstown, Indiana 
The Perfect Circle Co., Ltd., Don Mills, Ontario 
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CGserwations. 


—e_—ereeens § BY Jo.eph Geschelin sans <scsseumess: 


Automation 
Problems 


Production people must take into 
account the increasing complexity of 
automation in planning new programs. 
That became evident this season judg- 
ing from personal accounts given the 
writer. Many, if not most, of the 1957 
production programs were delayed not 
because of lead time but because of 
the job involved in installing, tooling, 
and making the equipment work. Ma- 
chine tool builders have cooperated 
nobly in giving service and we are 
sure that no seasoned production man 
blames the supplies. It is simply that 
automatic equipment, regardless of 
size, is so complex that it requires 
more time to tune than previous ex- 
perience has indicated. 


Closed 
Circuit 

One of the most valuable manage- 
ment tools to come of age is closed 
circuit TV in black and white or color. 
Admittedly, it is not as good from a 
psychological standpoint as is the 
personalized presentation before 
groups in various parts of the country. 
From an economic standpoint, how- 
ever, it has great merit. Consider for 
example the presentation of a new 
line of vehicles. This has been done in 
one of two ways: either a single huge 
meeting to which dealers and sales 
representatives are invited; or by 
a packaged show in a large number of 
major cities around the country. The 
latter, which is most practical, requires 
an enormous amount of planning, 
not once but in each city. It forces 
important executives to travel for 
long periods of time at a time when 
they should be at their desks. Closed 
circuit TV is a live studio program 
which is communicated simultaneously 
to any number of meeting groups over 
the country. Moreover, each meeting 
is personalized by having either the 
local sales or zone people or someone 
from the factory acting as an MC. The 
presentation can be all-inclusive, in- 
cluding a special canned film, as was 
done by Willys recently. 


96 


Air 
Ride 

Cadillac has pioneered air ride with 
the introduction of the Brougham. Not 
only a soft ride but a level floor is 
promised. Doubtless this will encour- 
age other manufacturers to take a 
serious look at this latest development 
in suspension systems. 


Solid Fuel 
Injection 

Fuel injection for passenger cars 
has been launched by three vehicle 
producers at this writing. The price 
tag, ranging up to $500, will surely 
limit the number of customers at the 
start. But unless shortcomings be- 
come evident, the trickle may become 
a production reality and with produc- 
tion lower prices. Serious considera- 
tion doubtless is being given to the 
application of fuel injection on motor 
trucks. For this is a place where even 
moderate gains in fuel economy to- 
gether with gains in horsepower and 
torque not only will pay off but would 
mark an important step forward. We 
realize that the diversity and low vol- 
ume associated with heavy duty 
vehicle production may not be attrac- 
tive at the start. But it should be 
feasible to equip at least those truck 
engines that are borrowed basically 
from passenger car V-8’s. 


Integral 
Frame 


Considerable attention has been 
given of late to the integral body- 
frame construction typified by the cur- 
rent AMC cars and the earlier Lincoln 
Zephyr. If we separate promotion from 
practicality there remains only one 
good reason why it is not feasible to 
convert from present designs in exist- 
ing cars. The simple fact is that con- 
version to a frameless car would affect 
all body building tooling and plant 
layouts, would require a complete 
change in existing assembly lines, and, 
what is equally serious, a complete 


change in tooling and layout if exist- 
ing assembly plants dispersed at vari- 
ous localities. The change would be 
simple and practical only when plan- 
ning for an entirely new car such as, 
for example, the Edsel. The fact that 
GM cars built overseas are of frame- 
less type bears on this point. 


Low 
Cars 


1957 has brought in cars lower than 
ever contemplated. In fact, they dem- 
onstrate that the roof line must 
remain at a certain level for good 
between the limits of adequate ground 
clearance and the structure of the 
human body which has taken some 
millions of years to evolve. The fact 
that sports car enthusiasts and racing 
drivers apparently love to drive while 
sitting practically at floor level does 
not mean that the millions of car 
owners, including many millions of 
women, can be comfortable in this 
position. We seem to be faced with the 
fact that seat height and normal posi- 
tioning of legs and feet dictate just 
how much lowness car owners can 
tolerate with comfort for long trips. 


Power 
Package 


We hear that consideration is being 
given to the adaptation of the alter- 
nator type electrical system as an 
answer to the need for a central power 
source for operating all special ac- 
cessories as well as the increasing 
electrical load. This idea could be 
brought to fruition much more quickly 
if it were feasible to design a new 
type of alternator—simpler, lighter, 
more compact, and less expensive. If 
this can be done, it will still be neces- 
sary to develop some advanced form 
of rectifier employing materials that 
are in plentiful supply. This is a 
necessity since standard equipment 
requirements alone will have to be 
based upon yearly production rates 
of over 10-million vehicles by 1965. 
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DU PONT ELASTOMERS 











New opportunities in design— 
Colored HYPALON* 
is highly resistant 
to ozone and weather 


HyYPALON, Du Pont’s new synthetic rub- 
ber, can be compounded in white or in an 
unlimited range of brilliant colors that 
remain stable under exposure to light. 
This offers style-conscious designers the 
services of a rugged elastomer, capable of 
blending beautifully with any of the vari- 
ous automotive paint colors, 

Of practical importance to the rubber 
Stylist is the fact that the entire rubber 
part need not be HyYPALon, Ordinary 
rubber can be dressed up in a colorful 
HYPALON coating—applied either as a 
liquid or as a mechanical skin. Such coat- 
ings, or veneers, bond well to most other 
elastomers, and they are as free to flex 
and stretch as the rubber part to which 
they are applied. 

HyYPALON’s resistance to weathering 
and ultraviolet light has been demon- 
strated in long-time exposure tests in 
Florida and Delaware. Brightly colored 
specimens, in a variety of shades and 
hues, were exposed to the elements for 
thirty months with negligible effect on 
properties or appearance. 

In addition to resistance to sunlight 
and weather, HYPALON has unusual re- 
sistance to ozone. In fact, no HyPALON 
product has ever been reported to dev elop 
an ozone crack, not even the HYPALON 
gaskets used to seal laboratory and com- 
mercial ozone generators in which the 
ozone concentration may reach six per 
cent, 

Investigate the possibilities for using 
HyYPALON in automotive design by mailing 
the coupon at the right. 








BETTER THINGS FOR BETTER LIVING. . 
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NEOPRENE demonstrates its versatility, 
long service life in hose and tubing 


Resistance to oil, ozone, heat 
and weather—key advantages 


There’s a lot of hose on a car, and 
it’s subject to all manner of abuse. 
Heat, hot oil and ozone combine to 
attack any rubber material under the 
hood, and weathering is an ever- 
present problem. It takes an unusual 
—and versatile—rubber to take this 
kind of punishment. That’s why neo- 
prene is used by so many car manu- 
facturers for hose and tubing. 

In the photograph at the right you 
will find some of the many hose and 
tubing applications for neoprene. On 
radiator and heater hose the neo- 
prene cover resists the attack of heat 
and ozone and the neoprene tube 
resists the soluble-oil rust inhibitors 
used in anti-freeze. Hydraulic brake 
hose is protected by neoprene from 
heat, ozoneand weather. Powersteer- 
ing hose—with cover and tube of 
neoprene—gives extra-long service 
despite exposure to heat and ozone 
on the outside, and to hot oil on the 
inside. 

The list of hose and tubing appli- 
cations for neoprene continues to 
grow, but neoprene has many other 
uses in the automotive industry. It’s 
being used as a diaphragm in power- 
brake units because it can withstand 


HYPALON is a registered trademark of 


MYORAULIC BEaKe 
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MANY VARIETIES of neoprene hose and tubing 
serve the automotive industry. All have this 
in common: extra-long service life. 





heat and flexing. Resistance to ozone, 
oil and engine heat make neoprene 
the standard for jacketing on igni- 
tion wire. You'll also find neoprene 
used in seals and boots, flexible cou- 
plings, and as a saturant in paper 
gaskets. 

How can you use neoprene’s 
unique balanced combination of prop- 
erties? Further property and appli- 
cation data are available. Just clip 
and mail coupon below. 
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E.1I. du Pont de Nemours & Co. (Inc.) to aew SO 


. THROUGH CHEMISTRY 


I am particularly interested in_____ 





Please add my name to the mailing list for your free publication, “‘The 


Elastomers Notebook.” 


Name 
E.1.du Pont deNemours& Co.(Inc.) Firm 











Elastomer Chemicals Dept. Al-1 


Address 





State 





Wilmington 98, Delaware City 








Stee! Output Continues at Record High as Scrap Prices Reach 
New Peaks. Copper Demand Shows No Immediate Improvement 


By William F. Boericke 


Steel Production Cannot 
Meet Demand 


By mid-December steel production had mounted 
to the highest level in history at 2,511,000 tons of 
ingots and castings per week with operations at 102 
per cent of capacity. Steel plate shipments of nearly 
800,000 tons were the highest since 1944 during the 
War. Warehouses continued to be the major recip- 
ients of steel shipments. Automotive interests were 
still taking less steel] than normally expected but 
demand is rapidly picking up as production gets into 
higher gear with the new models. A shortage of 
hot rolled sheets appears imminent and automobile 
manufacturers are being obliged to turn to the more 
costly cold rolled sheets which are still in more 
comfortable supply. 

It is scarcely news to assert that plates and struc- 
tural shapes are the products in tightest supply. They 
have occupied that position for months, and relief 
seems as far distant as ever. The shortage has be- 
come of critical concern to Washington because of 
steel needs for the scheduled oil tanker construction 
program. Fifty big tankers will require upwards of 
750,000 tons of plates. Federal allocation may be 
required to assure a supply for the tankers, but this 
is vigorously opposed by steel executives who fear 
that if tanker builders get special treatment, it will 
open the door for other users to claim the same 
privileged buying. Nevertheless, it appears certain 
that any prolongation of the problems at Suez means 
increasing defense requirements with almost manda- 
tory Government controls over shipments. 


Costs Rise 


Steel costs are rising. Many steel executives are 
not hesitant about calling for an early increase in 
the base price, but in the absence of any step in that 
direction by U. S. Steel, it has not materialized. Some 
companies are taking steps to bolster profits by in- 
creasing charges for “extras”, that is the charges 
made by mills for special processing and handling to 
suit customers’ specifications. Higher costs for coal, 
imminent increases in freight rates, and in particular 
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the extraordinary rise in the price of steel scrap, 
have all whittled down profits. It’s been estimated 
that since the $8.50 per ton increase in the base 
price that followed the settlement of the steel strike 
in July, production costs have risen $5 per ton. 


Scrap At Peak 


Steel scrap markets have spiralled as high as $68 
per ton in Chicago, an all-time record. Scrap now 
is more costly than pig-iron. Some mills have put 
in escalator clauses to offset higher scrap costs. The 
trade gloomily agrees that scrap prices are going to 
stay high. So-called “purchased” scrap is being con- 
sumed at a 40-million ton a year rate, up 5 million 
tons over 1955. Exports of scrap continue high to 
Japan and the Continent. Scrap collections are nor- 
mally more difficult to make in the winter months 
and inventories are being depleted. Rising scrap 
prices, as noted, are putting additional pressure on 
finished steel prices, particularly on specialty steel 
manufacturers using electric furnaces. 


Outlook for 1957 


1957 shapes up as an excellent year for steel. Cer- 
tainly the year opens with demand insistent in prac- 
tically every division of the industry. Iron Age ex- 
pects to see increases in every consuming line with 
the possible exception of housing but industrial con- 
struction is expected to compensate. A prosperous 
year is forecast for the machine tool industry. The 
farm implement manufacturers should snap back 
from their slow business in 1956 with a sales rise of 
10 per cent. New records will be made for oil country 
goods. The railroads will ask for 10 per cent more 
steel with emphasis on rails. Shipbuilding will be up 
20 per cent. Warehouse demand will be heavy, and the 
automobile industry will need millions of tons for an 
estimated output of 6.5 million cars. 

Reaching for the trusty crystal ball, it is thought 
that the operating rate will be 99 per cent of capacity 
for the first quarter, 98 per cent for the second, 80 per 
cent for the third (usual seasonal decline) and 89 per 
cent for the fourth quarter. The dollar volume, be- 
cause of virtual certainty of a price increase next 
July, may well exceed these ratios. An increase of 
$5-6 per ton is expected following the wage increase 
to be granted then. 


(Turn to page 102, please) 
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GREENLEE 


special-purpose machines 
for profitable mass production 





AP ; THEY SAVE WORK...THEY SAVE MONEY 


, { ( )} ' If you are being outdistanced in today’s swift race for pro- 
Master brake cylinder ' 


machined on above duction...faced with narrowing profit margins...it will pay 
j Greenlee Special Machine } 

é to investigate Greenlee Special Machines. Saving$ effected 
elmo laliliare Me SoLullire Mi oleldule Mac ul igelelsiile Melle MElel]elile] 
operations will quickly amortize your invested dollars. 

} (Above) Greenlee Horizontal Indexing 

\ ' \"s2 cylinder machined on Machine designed for processing mas- 

; pci Greenlee Special Machine ter brake cylinders has proved itself 
‘° og me Car shown below. Y 4 


with raised quality and lowered costs. 










(Left) Greenlee Two-Way Horizontal 
Indexing Machine equipped with Power 
Clamping and Automatic Unloading in- 
creased previous production rates and 
lowered costs. 








— LE, GREENLEE 
GREENLEE | BROS..&.CO. 


‘ - Sor 1751 MASON AVENUE 
WRITE FOR COMPLETE INFORMATION ROCKFORD, ILLINOIS 








BRAINSTORMING — How it Works 


(Continued from page 63) 


Success of a group depends largely 
upon the leader. He must have the 
respect of the group, not necessarily 
because he is an expert on the partic- 
ular problem, but because of his skill 
in guiding the sessions. Above all, he 
must guard against any tendencies of 
the group to bring judgment into play. 

In addition to the group leader, 
every session should have a recorder. 
The recorder puts down all ideas, even 
ones which seem to overlap, on a board 
or chart in front of the group. He is 
also free to contribute his own ideas 
at any time. 

The time allotted for each brain- 
storming session must be variable. The 
length of time that can be spent prof- 
itably will vary widely with the nature 
of the problem and the group itself. 
As a rule, 15 minutes is probably the 
minimum time and about one hour the 
maximum. 

The usual procedure of a brain- 
storming session goes something like 
this: 
® Warm-up by the leader—jokes 
comments, stories, short exercises or 
problems to get group attention and 
interest. 
® Preliminary statement of the prob- 
lem—in terms most conducive to crea- 
tive thought, but still specific enough 
to avoid wandering. 
® Explanation of ground rules by the 
leader, such as the number of ideas 
expected from the group and amount 
of time allotted. He also warns mem- 
bers that criticism, ridicule, or eval- 
uation of proposals is not acceptable 
during the session. Phrases such as 
“We've tried it before’, “Imprac- 
tical”, “Well, maybe it would work”, 
“Doubtful”, “How crazy can you get”, 
etc., will not be tolerated. 
© The leader starts the group off 
with an idea—the wilder the better; 
and then stimulate the group when 
ideas begin to lag by contributing his 
own idea, elaborating on someone 
else’s idea, making formal use of one 
of the checklists, or if everything else 
fails, calling a break. The leader is 
always prepared to: take action 
against any show of judgement or 
ridicule; bring group back to the 
problem should they begin to stray; 
prevent a few persons from mono- 
polizing the session. 


Practical Applications 
of Brainstorming 


A wide variety of examples are 
cited by Alex Osborn in his book, 
Applied Imagination. One group de- 
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veloped 45 suggestions for a home 
appliance firm, another, 56 ideas for 
a fund raising drive, still another, 
124 ideas on how to sell blankets. 
Fifteen separate groups tackled the 
same problem and produced over 800 
ideas, 177 of which were turned into 
concrete proposals. On the problem 
of merchandizing colored telephone 
sets, a group came up with 82 ideas 
and 18 were put into actual use. One 
session produced 993 unduplicated 
names for a new combination washer 
and dryer. 

At AC, brainstorming sessions in 
the tool engineering division have 
been very productive. One group 
brainstormed 40 separate uses for 
used cutting fluids, ranging from use 
in oiling roads to use as a liquid in 
ornamental lights. Another group 
came up with 26 uses for chips and 
lathe turnings. Some of these uses 
were: Christmas tree ornaments, 
furnace filters, reinforcing for con- 
scouring pads, and so on. 


How to Get Started 


The first thing to be considered 
when starting a program is the selec- 
tion of a problem. The problem should 
be relatively simple in the sense that 
it is comparatively free from sub- 
problems or is not highly interrelated 
with other problems. A problem such 
as “reducing costs in our company” 
is actually composed of a myriad of 
sub-problems, any one of which might 
be an appropriate topic for brain- 
storming. Take another example of 
an inappropriate problem for a single 
session: “Improved methods of pack- 
aging, storing, and shipping our prod- 
ucts.” This one actually includes 
three inter-related problems; such a 
selection would result in a quick 
dispersion of group attention. 

Although the problem should be 
as specific as possible, this does not 
mean that the problem statement 
should be such that it limits possible 
solutions. For example: “Design a 
better coat hanger,” immediately 
limits a group to variations on a 
standard coat hanger: “Devise a 
better method for storing clothes” 
opens up a wide range of possibilities 
of which a coat hanger is only one. 
We do not necessarily want “a better 
toaster,” but rather a better way of 
“browning and dehydrating bread.” 
The principle here is to state the 
problem in its most basic form and 
not in terms of a present solution, 
however adequate or inadequate. 


crete, 


We have already elaborated to 
some extent on the importance of 
good leadership in brainstorming ses- 
sions and on the ideal composition of 
brainstorming groups. The group 
should be as compatible as possible; 
that is, free from any inter-personal 
jealousies, rivalries, or friction. It is 
helpful to deliberately include a few 
known “idea men” and self starters. 
The leader should be armed, in ad- 
vance, with a few ideas of his own 
which can be thrown in should the 
session begin to lag. An explanation 
of brainstorming and particular stres- 
sing of the rules in advance to the 
group will help ward off trouble. 
Brainstorming, like other activities, 
becomes easier and more effective 
with practice; so it is wise not to 
expect miracles, or lead the group 
itself to expect too much of initial 


sessions. 


Follow-up on Ideas Gathered 
in Brainstorming Sessions 


The recorder, soon after the brain- 
storming session, should revise the 
list of ideas. In some instances, he 
may be able to combine ideas which 
are very similar. Some ideas may need 
elaboration to make the intent clear; 
others very probably can be con- 
densed. Frequently, ideas can be 
grouped under logical headings for 
ease of reading and further study. 
The aim of the recorder should not 
be to change or improve on or elimi- 
nate any of the ideas, but rather to 
put them in concise and orderly form 
for the consideration of others. 

With regard to the evaluation of 
the ideas and putting the good ones 
into actual use, three alternatives 
are possible: The original group may 
be called back to evaluate the ideas 
and pick the most promising ones 
for further study; another group 
may be convened for this purpose; 
or the complete list of ideas may be 
broken down and channeled by the 
recorder to the appropriate persons 
for action. 

There is some justification for call- 
ing the original group back for this 
purpose; since some pride of author- 
ship is involved, the group will tend 
to examine the merits of each idea 
very closely before deciding to discard 
it. Ultimately, of course, the best 
ideas will have to be reviewed by 
someone in a position to decide on 
their trial or use, but the screening 
process can very easily be done by 
the original group. 

” ‘The foregoing is an abstract of a paper 
presented by the author to the 20th Anni- 


versary Clinic of the Industrial Manage- 
ment Society held in Chicago last month. 
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OW AVAILABLE TO YOu is the new F&P Turbine 

Meter—made to the same high standards that 
has made Fischer & Porter a world leader in flow 
measurement know-how. 


Also from F&P you can secure a complete line of 
electronic digital and analog readout instruments, 
associated data handling instrumentation and un- 
surpassed calibration facilities— making the appli- 
cation of F&P Turbine Meter practical—depend- 
able and easy to integrate into systems operation. 


Inherent precision accuracy. 
Unaffected by piping or orientation. 


Easily disassembled and re-assembled with no 
shift in calibration. 


Wide-linear flow range. 
Digital output proportional to flow. 
interchangeable calibration factors within size. 


Low inertia for excellent transient response. 





Write today for complete information on the F&P 
Turbine Meter. Test it in your own processes and 
you'll agree that here is a better, sturdier, less 
costly turbine meter than ever before available. 
Write to Fischer & Porter Co., 4907 County Line 
Road, Hatboro, Penna. 


Unexcelled calibration facilities 
The Colburn Memorial Flow Laboratory at Fischer 
& Porter, the finest and most modern of its kind 
in the world, provides the basic standards for flow 
measurement of all F&P flow meters. 





The big difference is inside the 


NEW F&P TURBINE METER 


FISCHER & PORTER CO. irieivore, ra 


r| COMPLETE PROCESS tNSTRUMENTATION 
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METALS... 


(Continued from page 98) 


Nickel Price Raised 


The long-awaited increase in the 
nickel price was announced early in 
December by International Nickel Co. 
The world’s largest nickel producer 
hiked the price 9% cents a pound 
to 74 cents. The company declared 
the price increase was needed because 
of higher costs and to facilitate 
maximum production. This was the 
largest single advance in the metal’s 
price recorded. The previous 64% 
cent price had held for over two 
years. 

However, for well over a year the 
grey market price for nickel, euphe- 
mistically called “premium” nickel, 
has ranged over $2 a pound, and a 
leading trade publication has reg- 
ularly quoted such markets in its 
columns. Nickel is still very much 
on the scarce list. 

Best news for the nickel consumer, 
although the promised relief is still 
years away, was announcement by 
the big company that it would open 
two new nickel mines in the Mystery 
Lake area in Manitoba and invest 
$175 million in the project. This 
project would raise the company 
nickel capacity by 1960 to 192,000 
tons, or about 65,000 tons over pres- 
ent output. Of more immediate con- 
sequence to the consumer is defer- 
ment of buying of nickel for the 
stockpile in the first quarter of 1957 
which would free about 12,500 tons 
additional for industry. 


Slow Business in Copper 


No immediate improvement in cop- 
per buying was in evidence by mid- 
December and producers appear re 
signed to slow business until the new 
year, and they are not over sanguine 
that it will bounce back then. The 
plain truth is that present consump- 
tion is not sufficient to care for in- 
creasing output. True enough, cop- 
per sales in November were higher 
than in October but were under com- 
parable sales in 1955, and are hardly 
more than 75 per cent of the average 
in early 1956. If it were not for high 
activity in the wire and cable divi- 
sion, in contrast with about a 60-70 
per cent rate for the brass fabri- 
cators, the situation would be worse. 

This appears rather plainly in the 
November statistics for the copper 
industry. At the end of that month 
refined stocks had climbed to 116,500 
tons, more than double the figure 
a year ago. Shipments had declined 
to 114,500 tons, in contrast with 
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133,800 tons in 1955. The picture 
abroad was no better, with stocks 
up 50,000 tons over 1955. The brass 
fabricators held 440,000 tons at the 
end of October, an increase of 87,000 
tons over 1955, while their unfilled 
orders had dropped to 198,600 tons 
from 275,200 tons a year ago. 


Government Buying 
Props Zinc 


Record shipments of 27,168 tons 
to the Government’s stockpile in No- 
vember pushed total deliveries from 
the smelters to a new monthly total 
of 110,443 tons. But without such 
shipments there would have been 
another substantial increase in pro- 
ducers stocks that would have car- 
ried them up to nearly 100,000 tons. 
They were 38,000 tons a year ago. 
Sales of High Grade are slow, with 
demand from die casters still dis- 
appointing although a little improve- 
ment has been noted recently. Orders 
from the brass fabricators are small. 

Domestic stockpile purchases are 
believed to have reached the objec- 
tive of 300,008 tons originally set 
The end of Government buying would 
remove a most important prop under 
the 13% cent zine price. But there 
are reports that this goal may be 
extended. It is quite possible that 
the Office of Defense Mobilization 
will continue buying domestically 
mined zine and lead until some other 
plan is evolved acceptable to mining 
interests. This might consist of ad- 
ditional tariff protection, unpalat- 
able as it might be to the Adminis- 
tration. 


Aluminum Production 
at High Record 


Primary aluminum production in 
October rose to nearly 150,000 tons, 
a near record. No noticeable increase 
in domestic demand has been seen. 
Orders from the die casters are still 
less than expected. Secondary alu- 
minum sellers see some improvement 
but they could stand a lot more. 
Sheet business and extrusions are 
slow, reflecting decline in residential 
building. 


Titanium Prices Reduced 


The price of titanium sponge has 
been reduced to $2.75 a pound by 
Du Pont and Titanium Metals. This 
is the second price reduction in 1956 
and the fifth since 1954. Sheet prices 
are down $1 a pound, plate 75 cents 
and some wire sizes $2. Cost improve- 
ments from volume production are 
cited as reasons for lowering the 
price, which will result in a $3 mil- 
lion saving for customers. 


Chevrolet's New 
Engineering Center 


(Continued from page 71) 


at a time. The very best designs 
must be obtained early, so that the 
last dollar of manufacturing cost 
reduction can be realized and the 
maximum customer acceptance ob- 
tained when the model reaches the 
public. 

The center operates as a _ staff 
organization, headed by E. J. Premo, 
executive assistant, and seven as- 
sistant chief engineers. Staff engi- 
neers manage their individual as- 
signments, and report to their re- 
spective assistant chief engineers. 
The complete staff group of 25 men 
meet each Tuesday morning for re- 
ports, program planning and deci- 
sions for action. 

The first of seven major depart- 
ments is a research and development 
group assigned to work on complete 
vehicles and components from two 
to five years ahead of production 
date requirements. 

Three design groups; passenger 
car chassis; truck chassis; and body, 
are working on designs and produc- 
tion releases from one to three years 
ahead of the production date. The 
fabrication departments build experi- 
mental and prototype vehicles in all 
stages of program development. The 
experimental engineering group runs 
tests in the laboratory, at the proving 
ground and on various highway road 
test trips. This group also controls 
a test fleet of several hundred cars 
and trucks. Finally, the production 
engineering group maintains contact 
with the 30 manufacturing and as- 
sembly plants throughout the coun- 
try, to make certain that the vast 
production organization of Chevrolet 
is accurately informed on our engi- 
neering specifications and releases. 

The building is really three build- 
ings under one roof, totaling over 
640,000 sq ft of floor space. The ad- 
ministration building accommodates 
offices, design rooms, cafeterias and 
clerical functions necessary to pub- 
lish and release the miles of blue 
prints that are run each month. 

The experimental building houses a 
complete fabrication plant for con- 
structing vehicle components and 
models. It also includes four garages 
and a design check department. The 
test laboratory building has the most 
modern equipment for the detailed 
physical and dynamic tests neces- 
sary to prove the designs before 
production release. 
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OUTSTANDING 
CHEMICAL PROPERTIES 


OUTSTANDING 
PHYSICAL PROPERTIES 
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VISTEX* with TEFLON** 


g Material 


Another first for American! The 
exceptional thermal and chemical 
properties of Teflon are combined 
with low, cold flow characteristics 
to give you a gasketing material 
never before available. 


DEFINITE 
ECONOMICAL ADVANTAGES 


> 


With thermal stability up to 420F. 
Vistex with Teflon eliminates un- 
desirable lateral plastic flow with ex- 
cellent stability to corrosive gases, 
liquids and virtually all chemicals 
at low and high temperatures. 

Vistex with Teflon, with tensile 
strength of 5,000 psi, has very high 
tear value, will not ravel or fray, 
has very good cutting properties. 
Seals with minimum pressure on 
polished or irregular surfaces. 

American’s engineering and re- 
search staff is prepared to supply 
you with complete data and product 
recommendations. Write today on 
your company letterhead. 


*VISTEX—Reg. Trade-mark of American Felt Company 
**TEFLON—Reg. Trade-mark of DU PONT for its Tetre- 
tluoroethylene resin 


American Felt 
Com iy 


MARK 


FICES: New York, Boston Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, Atlanta, GENERAL OFFICES: 
ee 6 C., Dallas, Boynton Beach, Fla., San Francisco, Los Angeles, Portiand, San Diego, Seattle, Montreal. — 94 GLENVILLE ROAD, 
PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. !.— GLENVILLE, CONN. 
ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. , 
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Annual Meeting 
of the ASME 


(Continued from page 59) 


increased percentage of efficiency. 

Another feature, following closely 
the characteristics of the free-wheel- 
ing stator-type converter, is the con- 
verter which is equipped with a lock- 
out clutch. Here again the converter 
is used during the high torque-load 
changing cycles following which the 
input and output sides of the con- 
verter can be clutched together to 
serve as a straight-through drive. 
This can be accomplished either with 
the converter filled or emptied. If the 
converter is allowed to remain filled, 
the drag of the elements through the 
fluid even with a fixed stator will rep- 
resent only a loss of from five to 10 
per cent, but it retains the advantage 
of being instantaneously available for 
either type of drive. Where fewer 
Maneuvers permit the emptying and 
filling of the converter, this loss can 
be eliminated through the addition of 
the dumping and filling feature. 

A recent addition to the available 
features on torque converters is the 
ability to run the converter partially 
filled. This serves the purpose where 
speed control is desired beyond the 
range of that of the prime mover. The 
conventional torque converter can be 
brought to stall even at full input 
speed, but only if the torque load on 
the output shaft is sufficient. Partial 
filling can be made to reduce the out- 
put-shaft speeds to substantially stall 
conditions even under light torque 
loads. 

There is a feature for reversing 
torque converters which can be ac- 
complished in a number of ways at 
least two of which have been devel- 
oped already. There currently is avail- 
able a single-stage torque converter 
in which turbines are provided for 
both forward and reverse rotation 
which are mechanically shifted into 
and out of the circuit. Some of the 
original converters developed, incor- 
porated two circuits, one for ahead 
and one for reverse operations which 
were put into service by alternately 
filling and dumping the circuits. Each 
of these arrangements 
would have its own set of character- 
istics and would be adaptable to 
certain types of usages. 

Still another variation of the torque 
converter, which is definitely possible, 
but has not yet been exploited, is the 
ability to make it of high- and low 
speed ratio characteristics. Conven 
tional industrial torque converters 


reversing 


104 


have their peak efficiencies at speed 
ratios of from 0.5 to 0.7, but by alter- 
ing the blade shapes and number of 
stages the peak efficiency can be made 
to appear at most any speed ratio 
from values as low as 0.1 to as high 
as 1.0. 

Combinations of these features 
superimposed on the basic character- 
istics of torque converters have 
caused torque converters to be con- 
sidered for applications where in the 
past they have been completely dis- 
regarded. 

For example, certain marine drives 
are now being considered which would 
incorporate the following features in 
addition to the normal torque-con- 
verter characteristics. They could in- 
corporate a reverse to reduce main- 
tenance incurred by present reversing 
means. Dumping and filling probably 
would be required by the reversing 
means, but also would serve as a dis- 
connect clutch between the prime 
mover and the propeller. Partial fill- 
ing would be incorporated to extend 
propeller-shaft speed control beyond 
that available from the prime mover. 
A low ratio might be incorporated to 
eliminate the speed-reducing element 
of the conventional drive so as to com- 
bine all of a ship’s drive function into 
a single unit. 

Other types of applications are 
many, but some random drives being 
considered are for rubber mills where 
the torque variations could well use 
the torque-converter characteristic, 
but probably will require either speed 
or torque control. 


Experience with 
Water-Alcohol Injection 
on the J47 Engine 


M. K. WOLFSON, MANAGER 
547-573 Project 


General Electric Co. 
Evandale Operating Dept. 


; basic requirement for aug- 
menting the thrust of the J47 
engines on the B47 airplane was to re- 
duce the take-off roll of the airplane 
under high gross-weight, take-off con- 
ditions. Reduction in the take-off roll 
was necessary so that high gross-load 
take-offs could be accomplished on 
existing runways. 

Figure 1 shows the substantial re- 
duction in B47 take-off roll require- 
ments as engine-thrust augmentation 
is increased. In considering all pos- 
sible methods of augmenting the 
thrust of the J47 engine, the reheat- 
type augmentation system was elimi- 
nated because of the dry thrust loss 


inherent in such a design. The re- 
sultant decrease in airplane range 
could not be tolerated in a bomber ap- 
plication. In considering water-alco- 
hol augmentation, both compressor- 
inlet injection and combustion-cham- 
ber injection were considered. Com- 
pressor-inlet injection would require 
less mass flow to accomplish a given 
augmentation rate, but tests soon indi- 
cated that the rates of injection re- 
quired were high enough to cause seri- 
ous problems of blade erosion and 
compressor rubs due to the cooling 
and shrinking of the compressor cas- 
ing when the cold water was injected 
into the inlet. Experimental tests had 
been conducted with water-alcohol in- 
jection in the combustion chambers of 
J47-GE-13 engines since 1948. Asa 
result of these tests, it was decided 
that a system such as the one illus- 
trated in Fig. 2 held the maximum po- 
tential for application on the B47 air- 


Per cent augmentation versus take-off 
distance for a B-47 aircraft 








Basic water-alcohol system compo- 
nents for a G-E J47-25 engine 


To obtain immediate relief for the 
airplane take-off problem, rocket as- 
sist was added to the airframe itself. 
However, the high cost of each rocket- 
assist take-off served only to add em- 
phasis to the J47 augmentation pro- 
gram. 

Injecting the water-alcohol mixture 
in the combustion chamber increases 
the mass flow through the fixed-area 
turbine nozzle and effectively in- 
creases the operating pressure ratio 
of the jet-engine cycle. The upper 
limit of water-alcohol injection rates 
is established by the compressor stall- 
pressure ratio. 
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Rapidly becoming the 
Standard of the 
Automotive Industry 


INCREASES ENGINE LIFE 
UP TO 400% 


STERLING’S great ‘Conformatic”’ 
piston with ‘‘Intra-Cast”’’ steel ring 
groove liners give sensationally 
longer life to rings and grooves— 


Recommended clearances for ‘‘Con- 
formatic’’ pistons are from 0 to % 
thousandth inch. This clearance is 
maintained hot and cold providing 
unbelievable bore stability. 


STERLING’S 
CONFORMATIC PISTON 
WITH INTRA-CAST 
STEEL LINED GROOVES 


prevents frictional horsepower loss, re- 
duces oil consumption to an absolute 
minimum, and prolongs engine life up 


—_— s on " : x to 400%. Intra-Cast and Conformatic are 
Sterling's revolutionary C for # registered trade names of STERLING 
matic piston already has been S2 Aluminum Products Inc. 
accepted and is now being used in : — 

a number of America’s finest and 


most popular passenger cars. 


TERLIN 


ALUMINUM PRODUCTS INC. 


ST. CHARLES, MISSOURI NEW MANUFACTURING 
FACILITIES FOR 
STERLING ALUMINUM 
120 acres! Completely new auto- 
mated plant at the confluence of 
the Missouri and Mississippi Rivers oe 


WORLD'S LARGEST MANUFACTURER OF ALUMINUM ALLOY PISTONS 
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Turboglide Automatic Transmission 


(Continued from page 56) 


wear. The absence of any automatic 
shifting eliminates a host of intricate 
shift timing devices. Sources of oil 
leaks are practically eliminated since 
there is only one tapped hole in the 
case and no covers exposed to oil un- 
der pressure. 

Because automatic shift provisions 
are unnecessary, the hydraulic con- 
trol system is simple. This permits 
use of a small cast iron valve body 





“Inspected and Approved” is 
the symbol you need for work 
identification; heat treat; 
grade; codes; dates; analysis; 
tests; and inspection. Issue 
your work inspectors a steel 
indenting stamp (available in 
series and symbols as well as 
trade-marks) and its matching 
acid-resisting etching stamp. 
We can help you set up a 
special system just for you. 


New “Airgrit' 


hi teeiel, Micitl, | 


with a heat expansion rate nearly 
equal that of the steel valve spools. 

From the standpoint of power flow, 
the broad ratio coverage is achieved 
through an ingenious coupling of the 
turbines to the planetary elements. 
It is an arrangement that permits a 
continuous amplification of the ratio 
change taking place in the converter. 

The mechanical connections _be- 
tween the turbines and the planetary 


Here's how to do it! 


STEEL 
STAMPS 









Write today for further information on the Matthews’ Inspection 
Marking System best suited for your needs. 





JAS. 
3947 Forbes St. 
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H. MATTHEWS & CO. 





Pittsburgh 13, Pa. 











elements are arranged so that any 
one of the turbines can drive the out- 
put shaft. In a sense, the transmis- 
sion functions as three separate 
torque converters, each specializing 
in a particular kind of performance 
to effect a smooth transition from 
the high torque at low speeds to the 
normal engine torque at high speeds. 

The contribution made by each tur- 
bine to the total driving torque is 
determined by vehicle speed and the 
power output of the engine. The 
gradual redistribution of the driving 
load, toward the second and first tur- 
bines as acceleration is called for, 
and toward the second and third tur- 
bines as vehicle speed begins to level 


off, is inherent in the design. No 
auxiliary sensing devices are _ re- 
quired. 


The third turbine drives the output 
shaft by direct mechanical connection 
through the front and rear planet 
earriers. The first and second tur- 
bines also drive the output shaft, in- 
dependently of each other, but 
through gear sets. The first, or start- 
ing turbine, drives the output shaft 
through the rear sun gear and the 
second turbine through the front ring 
The reaction members of both 
are attached to one-way 


gear. 
gear sets 
clutches. 

The hill retarder is one of the most 
important features of Turboglide 
since it provides a great element of 
safety. It may be applied at speeds 
up to 40 mph. 

When the hill retarder position is 
applied, the multiple disk clutch on 
the rear planetary gearset ring gear 
is engaged and all other clutches are 
released. This drives the first turbine 
at 2.67 times output shaft speed, 
while the second and third turbines 
free wheel. The consequent pumping 
action of the first turbine creates oil 
flow in the converter, which effec- 
tively brakes the vehicle by increasing 
engine speed and by transferring 
kinetic energy into heat in the con- 
verter oil. The heat is then dissipated 
by the engine cooling system. 

A substantial performance boost 
results from the dual-pitch stator in 
the torque converter, reducing the 
element of compromise through its 
ability to change blade angle at driver 
demand. 

It is normally in its low angle posi- 
tion, maximum multiplication of 3.8- 
to-1 occurring at approximately 1700 
engine rpm, at full throttle from 
standstill. However, for the highest 
torque multiplication, by depressing 
the accelerator through a detent-type 
resistance beyond full throttle posi- 
tion, the stator blades are switched 
hydraulically to the high angle. 

(Turn to page 113, please) 
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If vou are interested in absolute minimum 


cost per piece on either long or short runs, 
investigate the Model 601 New Britain bar 
machine. Massive enough and powerful enough 


to handle vour new high-speed cutting require 
ments. Super-high spindle speeds, maximum 
versatility, optional universal tool slide cam 
which eliminates cam change time. With the 
Model 601 on vour floor vou have “the short 
est distance” between bar stock and finished 
piece. Write for Bulletin 6H. 


Model 601 
Automatic Bar 
Machine 











Model 810 
Automatic Chucking 
Machine 


new New Britain chuckers 
handle bigger work pieces 


If vou know chucking machines vou know the 
world-wide reputation of New Britains for acces 
sibility, versatility, quick setup and sustained high 
production of precision parts. 

Now new New Britain models enable vou to 
apply this high productivity to pieces with chuck 
ing diameters up to ten inches on eight-spindle 
machines, twelve inches on six-spindle production 
and fifteen inches on four-spindle work. 

Check this practical approach to more profitable 
production with your New Britain representative, 
or write for Bulletin 3R. The New Britain Machine 
Company, New Britain-Gridlevy Machine Division, 
New Britain, Connecticut. 

















in Alloy Steels 


XIX 


This ts the nineteenth of a series of advertisements dealing 


with basic facts about alloy steels. 


Though much of the 


information is elementary, we believe it will be of interest 


to many in this field, including men of broad experience who 


may find it useful to review fundamentals from time to time. 


Determining the Proper Depth of Case 





In the previous article of this series 
we discussed the carburizing of alloy 
steels, pointing out that the pur- 
pose of carburizing is to provide a 
hard, abrasion-resistant outer shell 
or “‘case.’’ Such a discussion natu- 
rally gives rise to the question, 
What factors influence the choice 
of case? Should it be shallow? 
Medium? Deep or extra-deep? 

While it is not always wise to 
formulate hard-and-fast rules, the 
following may be used as a general 
yardstick: 

Shallow cases (less than 0.02 in.). 
Suitable where wear-resistance alone 
is the chief requirement, and where 
good surface condition after heat- 
treating is advantageous. Not suit- 
able if high stresses are apt to be 
encountered in service. 

Medium cases (0.02 to 0.04 in.). 
For high wear-resistance. Will stand 
up under substantial service loads 
and stresses. The thickness is suffi- 
cient to permit certain finishing 
operations, such as light grinding. 

Medium-to-deep cases (0.04 to 0.06 
in.). For high wear-resistance. A case 
in this depth range is essential where 
continuing friction is involved, es- 
pecially friction of an abrasive or 
semi-abrasive nature. It is also a 
good precautionary measure where 
application of the finished part may 
sometimes involve crushing action. 
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Extra-deep cases (more than 0.06 
in.). Cases of this depth can be 
obtained by extending the furnace 
time in pack carburizing. Highly 
wear-resistant, they also withstand 
shock and impact. A large camshaft 
of an internal-combustion engine is 
a good example of a part requiring 
the extra-deep case. This is of course 
particularly true of the cam lobes 
themselves. 

If you require specific advice con- 
cerning case-hardened parts, by all 
meanscommunicate withour Metal- 
lurgical Division. Bethlehem tech- 
nicians are always on call, and you 
can depend on their recommenda- 
tions. And you can depend on Beth- 
lehem, too, when seeking new sup- 
plies of alloy steels; for Bethlehem 
makes the full range of AISI stand- 
ard grades, as well as special-analy- 


sis steels and all carbon grades. 


If you would like reprints of this series of | 
advertisements from No. I through No. X VI 
please write to us, addressing your request to 
Publications Dept., Bethlehem Steel Company, 
Bethlehem, Pa. The first 16 subjects in the series 
are now available in a handy 32-page booklet, 
and we shall be glad to send you a free copy. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products 
are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: 


Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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(formerly manufactured by Hydra-Feed Machine Tool Corp.) 


BULLARD 


The name “Bullard” on machine tools dates back 
over three quarters of acentury... to1880O. 
Bullard tradition stands for advanced engineering, 
quality of craftsmanship and reliable performance. 


These same attributes will continue to be our constant goal in the future. 


THE BULLARD COMPANY 
BRIDGEPORT 9, CONNECTICUT 
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OUTSTANDING FEATURES INCLUDE: 






Unobstructed front view design allows taster loading 
and unloading ... easier set-up ... with less operator fatigue. 






When used as a tracer lathe templates are above 
work piece where dirt, chips and cutting olis 
cannot interfere with work accuracy. 







Oversized chip chute with pan below the entire work area .. . 
readily accessible from end, rear or bottom of machine. 






Massive strength and rigidity with extra power to take 
full advantage of maximum feeds and speeds 
obtainable with multiple carbide tooling. 









Ul Aes TA Be T HE. B UL L A R D COMP A N Yv 
Fill Out The 286 CANFIELD AVENUE, BRIDGEPORT 9, CONNECTICUT 


i 
i 
Coupon Now : Please send me a copy of the BULLARD HYDRA-FEED LATHE CATALOG 
i 
' 











NAME 
COMPANY. POSITION 
ADDRESS 








CITY. CON nee STATE 








JOHN L. COLLYER 


Portrait by Fabian Bachrach 


“75% of B. F. Goodrich Employees... 
Save $9,000,000 Per Year” 


“B. F. Goodrich people are proud of their many years 
of participation in the Payroll Savings Plan. 75% of our 
employees are members of the Plan, with payroll deduc- 
tions of $9,000,000 a year. 

“Thrift is one of the keys to our continued prosperity. 
It builds security for the family, retards inflation and 


stabilizes the purchasing power of the dollar. I am 


proud that Ohio is a leader in this worthwhile endeavor 


and that it has been my privilege to serve since 1950 


as State Chairman of the Payroll Savings Advisory 
Committee. JOHN L. COLLYER, Chairman 
The B. F. Goodrich Company 


A simple person-to-person canvass that puts a Payroll Savings 
Application Blank in the hands of every employee is all you 
have to do to install the Payroll Savings Plan or build em- 
ployee participation in your present plan. Your State Sales 
Director is ready to help you. Write today to Savings Bond 


Division, U.S. Treasury Department, Washington 25, D.C. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 


AUTOMOTIVE INDUSTRIES 
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Chevrolet Turboglide 


(Continued from page 106) 


Torque multiplication then increases 
to 4.3-to-1, and engine speed goes up 
to 2700 rpm. 

The variable pitch stator consists 
of 20 airfoil section extruded alumi- 
num blades arranged radially around 
a multi-piece hub. Each stator blade 
is affixed to an individual crank arm. 
The crank arms serve the dual pur’ 
pose of holding the blades in assem- 
bly and engaging a groove in the 
pitch control piston, to position each 
blade positively. 

The stator hub is made in two 
halves, and is split on the centerline 
of the blade cranks to facilitate as- 
sembly. The front half of the stator 
hub contains the overrunning clutch 
that permits the stator assembly to 
freewheel when the coupling phase 
of converter operation is reached. A 
cylinder bore in the rear hub half 
contains the blade angle positioning 
piston. ; ; +++ - 

Hydraulic control has been greatly ner j a — 
simplified as demonstrated in the dia- " a 
gram for the Drive Range—through | i em aa with Smooth Tough 
detent. Elimination of all automatic i a a , ’ ‘ 
shifting requirements reduces the 2auraee ae 
function of the hydraulic control cir- Zz Van D P t NYLON! 
cuit to providing oil under pressure il ai u on 
for manually controlled clutch appli- | rt 
cations and stator movements, in ad- 
dition to maintaining oil pressure and 
circulation in the converter and sup- 
plying oil to one lubrication point. © RESIST CORROSION 

Oil temperature is controlled by a © EASILY INSTALLED 
thermostatic valve, which receives the | 
circulating oil leaving the converter. © DAMP VIBRATION 
When the temperature of this oil © OPERATE IN LIQUIDS 
reaches 180 degrees Fahrenheit the © NO FRICTION OXIDATION 
valve completely closes and directs | 
the oil through the heat exchanger | * LOW FRICTION © SILENT 
incorporated in the bottom tank of 
the engine cooling system radiator. 

To minimize power losses, trans- + 
‘sbaitan ak nanatante"eaemeeett Engineered to Solve Problems... improve Products... 
proportion to engine torque. A dia- Reduce Costs! 
phragm exposed to the engine intake 
manifold vacuum is mechanically | NYLINED Bearings are a highly engineered thin liner of Dupont Nylon, 
connected to a spool valve. This valve designed to bring bearing users the many benefits of Nylon as a bearing material 
modulates oil pressure by varying an by solving most of the limitations surrounding its use. The compensation gap 
opening to the sump, then sending the principle assures maintenance of diametral tolerances for precision applications. 
modulated oil to a pressure regulator 
valve. Thus, as the engine intake 
vacuum fluctuates according to power 
demand, the oil pressure is modu- 
lated as necessary to hold the clutches 
stationary. 

There are two oil pumps in the 
transmission. The larger pump is 
driven by the engine through the 
torque converter pump cover, and the 
smaller pump is driven by the trans- 
mission output shaft. With this ar- Manufacturers of BALL BUSHINGS... the Ball Bearing for Linear Motions 


rangement, the larger pump supplies 














Available in 6 standard types, 10 standard sizes ... from stock. Other types and 
sizes may be inexpensively tooled for production applications. For catalog con- 
taining data on advantages, applications, standard sizes, prices, special types, 
load ratings, engineering information, evaluation chart, installation methods 


.+- write to * REG U. 8. PAT. OFF. 





Automotive Inpustries, January 1, 1957 





MONARCH 
lathe head stocks 


Te 


Monarch Machine Tool Company Microhones the spindle bores in its lathe 
head stocks because Microhoning . . . generates consistent finish, size, and 
alignment of bores . . . corrects out-of-roundness . . . eliminates cost of 
line-reaming operations . . . permits interchangeability of spindles and 
bearings. 


And with the use of a new three-diameter 
Microhoning tool, honing time is reduced 
approximately 40% over former 
method which employed two double- 
diameter tools. One set-up now replaces 
multiple set-ups previously required. 


APPLICATION DATA: 


STOCK REMOVAL 
.003" to .004” 


TOLERANCES 
diameter........ .0002” 
roundness....... .0001” 
ee .0001” 


FINISH... .20-25 microinches 


PREVIOUS OPERATION 
line boring 


3 IN-LINE BORE SIZES 
4.125" dia. x 1.500” long 
5.118” dia. x 1.250” long 
6.299" dia. x 5.125” long 


Micromatic tooling for Microhoning applications is constantly furnishing manu- 
facturers with cost reductions, higher production and better functional character- 
istics. A Micromatic Field Engineer will be glad to discuss your production problems 
and show you “Why” the proper Microhoning tools will help. 


The principles and applications of Microhoning are 
explained in a 30-minute, 16 mm, sound movie, 
“Progress in Precision” . . . available at your request. 


(] Please send me “Progress in Precision” in time for 
CN ee ee ee 

(] Please have a Micromatic Field Engineer call. 

[_] Please send Microhoning lite:ature and case histories. 


NAME__ 





TITLE 

COMPANY 

ae 

ciTy_ — SS! ee 


MICROMATIC HONE Corp. 


8100 SCHOOLCRAFT AVENUE «+ DETROIT 38. MICHIGAN 











oil pressure when the vehicle is 
standing still or traveling at low 
speeds, and the smaller pump supplies 
vil pressure at greater vehicle speeds. 
The use of a pump on the output 
shaft also permits the vehicle to be 
push-started, 


Machining Air Frames 
of the Future 


(Continued from page 70) 


use of heavy forgings, wherein whole 
assemblies were forged in one piece 
and assembled by drilling bolt at- 
tachments. Subsequently, the heavy 
press program was initiated in this 
country by the Air Force. 

By the time the heavy presses be- 
came available, the weight problem 
became critical and it was necessary 
to remove all the surplus material 
to save the original performance 
guarantees. We now find we have 
defeated our own economy plans by 
the milling of forgings. At present, 
up to 70 per cent of the metal in forg- 
ings is wasted. 

Figure 3 shows a blocker forging 
and the machine fitting which results 
from the forging. Figures 4 and 5 
show a heavy press spar forging in 
rough and finished form. Figure 6 
shows a titanium forging, rough and 
machined. 

The forging of aluminum alloys 
is more difficult than steel because 
of the behaviour of the metal at the 
forging temperature and because care- 
ful die design is required. 

Also, because nonferrous metals 
are much less ductile than steel at 
forging temperatures, larger forging 
equipment is required in producing 
nonferrous forgings than steel forg- 
ings of the same volume. Steel is 
forged near its melting point and is 
extremely plastic, whereas aluminum 
alloys are forged at a temperature 
proportionately much less than the 
melting point. All of these factors 
contribute to excess metal in loca- 
tions not required by stress analysis. 

None of the above telerances is 
suitable for the finished tolerances on 
forgings for aircraft use because 
draft, corners, and fillets give ineffi- 
cient strength distribution for the 
additional weight factor. In order 
to use forgings, they must be ma- 
chined on all surfaces. 

Machine tolerances are relatively 
easy to hold on most operations to 
+0.010 in. From a weight standpoint 
such a tolerance is unsatisfactory. A 
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machine operator likes to work on 
the high side of the specified toler- . 
ance. Consequently, most machined ; t h t 

parts tend to be on the plus side of W | 0 n e S$ e 7 u p 


the calculated weight, which is based 


on the nominal dimension. This in- 

creased weight adversely affects the | NA k H Ml R ie + 
original performance specifications of 

the aircraft. 


Other difficulties plague the ma- th bh di t 
chinist, such as warpage and limita- re e 0 re la HLL e e rs 
tion as to minimum unmachined web 
thickness. In this connection—just as 
an example—I think there might be 
a need for the development of a cutter 
that will cut both sides of a flange 
simultaneously. This, at least, might 
make a good area for the machining 
experts to explore. 

Recognizing the problems of ma- | How Monarch Microhones: 
chining, Convair is investigating the 
— of machining rye and | BORE “Cc” 
other parts to an overall dimension f PSs 
somewhat larger than that specified, 6.299" Dia. x 5.125" Long 
and then chemical milling them all 
over to the blueprint dimensions. This 
may eliminate some of the warpage 
problem, and it does remove the limi- ° _ I 
tation on minimum web thickness. yt) oe BORE “‘B”’ 


Conclusions i 5.118” Dia. x 1.250” Long 
( BORE scar 


Simplification is dear to the heart | <a 
of machine tool builders. But they ER 4.125" Dia. x 1.50” Long 
don’t always find it possible to sell 


single-purpose equipment to airframe 
manufacturers because the aircraft FIRST Bore “A” is Microhoned while guiding on Bore “B” 
industry—like other industries—de- STROKE SETTING Bore “B” is Microhoned while guiding on Bore “A” 
sires to apply equipment to more than 
one task. 





Using a three-diameter tool and only one set-up, Monarch Machine Tool 
Company Microhones three in-line bores in lathe head stocks. Bore dia- 
meters are 4.125”, 5.118” and 6.299”. Stroke of Microhoning tool is 
changed only once during the working of all three bores. Former method 
of honing required multiple tooling and set-up. 

















Long-range planning is necessary aE yA | Bore “C" is Microhoned while guiding on Bore “B” 


in the machine tool industry. To a 

large extent, what Convair has in 

the F-102 in the way of materials and | Higw This Microhone Tool Operates: 

machining methods will be present in 

the F-106 interceptor and even in A compound cone in the tool allows any one of the three bores to be Microhoned 
the 880, the medium-range jet trans- by expanding or collapsing individual banks of stones and guides. A selector 
port which we plan to have in pro- sleeve shifts the cone rod to provide positive control of abrasives and guides. 


duction by 1960. | Micromatic “How’ knowledge, obtained through 27 years of experience in 

Figure 7 shows how the chemical | designing, engineering and manufacturing of Microhoning equipment for all types 
milling process can help us. The lead- | of applications throughout the world, can solve your production honing problems. 
ing edge of an F-106 takes about 60 
minutes to etch. Machining that part 
would require about four hours. Leam how Microhoning will give you efficient stock removol, 

The situation boils down to this: closer tolerances, accurate alignment and functional surfaces. 

Materials and machining will be vir- 

tually unchanged for the 880 jet 
transport because there is no alterna- 
tive—because the machine tooler’s 
lead-time is as long as the aircraft 
designer’s. 

But when we reach the stage of 
building airplanes for Mach 3 and ETE IME a co Re eS “Sey ag 
4 speeds, there will be drastic changes. 
New materials will be necessary, and 


with them, new tooling methods. The | 
machine tool builders need to be plan- M | a4 OMA T/ 4 HW ONE C 0 4 |e 
ning now for that time. . 

Exactly what will be necessary 8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN 


Please have a Micromatic Field Engineer call. 


J 
] Please send Micromatic literature and case histories. 
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would be impossible to say now. There 
is disagreement among even design 
engineers as to whether fighter air- 
planes will become smaller or larger, 
whether wings will become stubby, 


solid-metal affairs or will disappear 
altogether. 

The Aircraft Research and Testing 
Committee of the Aircraft Industries 


Association recently completed a sur- 


| vey of leading airframe manufac- 
turers to determine the big needs in 

F research over the next 10 years. 
Looking ahead 10 years, the report 


said that high strength cermet de- 

POT lle Pee La ed ab DES ED PEE A | velopment should be emphasized as 

at a possibility for a structural material. 

It pointed out that design tempera- 

tures will possibly see a ceiling of 

3500 F. At that temperature, most 

presently known materials will be 

inoperable and design philosophy will 

change from the improvement of ma- 

terials to the protection of materials. 

Protective coatings and forced cooling 

will become the order of the day. And 

these new cooling systems will in- 

volve the development of such items 

as porous metals for evaporative cool- 

ing and hollow sections for coolant 
fluids. 
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The foregoing article is an abstract 
of a paper presented by the author 
at a conference held by the True Trace 
Co. 


AUTOMATION 
News Report 


(Continued from page 72) 


aN eh cae ? 
ROY eg SSk Pe Se 


valves which control the machine 
table or cross slide. 


Personnel Inquiries Invited 


@ SMALL SIZE 

@ LOW DISTORTION 

@ HIGH RELIABILITY 

@ HIGH FREQUENCY STABILITY 


Frequency Range: 215-235 mc< 
Power Output: 2 watts 
Weight: 1.7 pounds 


An extremely rugged unit designed for 
high-shock impact and extreme environ- 
mental conditions. Subminiaturized and 
crystal-stabilized. 


Write for complete data and prices 


Although the Numill system was 
originally designed to produce tem- 
plates profile bars, profile mill fix- 
tures, and other two dimensionally 
defined parts required in aircraft 
manufacture, it is new being used 
to turn out small-lot aircraft parts. 

At Northrop Aircraft, Inc., a huge 
riveting machine, known as the Driv- 
matic, automatically drives fuel-tight 
slug rivets in a wing section at the 
rate of seven rivets per minute. The 
Drivmatic riveter can “button up” a 
wing section 20 ft in length in about 
one fourth the time it takes to do the 
same job manually. The entire oper- 
ation once required five men. Now 
two men can set up the machine 
for an indefinite run, and only one 


(qi) RADIATION Inc. “2 * 


; ‘ I 2 operator is needed to turn out the 
Electronics * Avionics « Instrumentation wing sections. 


The controls consist of three boxes, 
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of finer piston pin performance 


The Burgess-Norton insignia symbolizes 

the engineering and production skill that guarantees 
better performance for industry. 

Throughout the years 

the engineering, metallurgy and production facilities 
at Burgess-Norton have kept pace 

with the ever-increasing demands for quality parts. 
Ability to meet these requirements as to 

production and quality has made Burgess-Norton 
the world’s largest independent producer of piston pins. 
Burgess-Norton is proud of its position 

and with it accepts the responsibility 

to maintain constant vigilance in quality control, 
and makes available to industry the latest 


in manufacturing facilities and methods. 


Burgess Norton Mig. Co. 


GENEVA, ILLINOIS 


SERVING INDUSTRY FOR OVER FIFTY YEARS 
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ANCHORED 
FOREVER 


or Released 
in an Instant 


Faster assembly . . . no more 
failures of fasteners. GREER 
STOP NUTS hold firm 
against jolts, shocks, shimmy, 
wobbles . . . any vibration, 
any kind. 

Bolt threads are gripped 
tightly . . . these famous nuts 
never work loose. Yet an 
ordinary hand wrench gives 
instant release. The tough, 
built-in GREERCOID collar 
does it . . . and seals against 
fluid leakage, too! 


Study your fastener problem. 
Over 3000 types and sizes. 
Consult GREER. Proved on 
thousands of products. Meets 
gov't and military specifica- 
tions. 


Write 
GREER STOP NUT CO. 


2620 Flournoy Chicago 12, Ill. 


GREER 


WORLD’S LARGEST 
EXCLUSIVE 
MANUFACTURERS OF 


Stop Nuts 


each of which contains an 
punched tape, a small bright light, 
and a photoelectric cell. When the 
light passes through the punched 
holes, which represent data to guide 
the machine, the light-sensitive cells 
are activated to deliver signals to 
an electronic brain. The brain ac- 
tivates three driving mechanisms: a 
motor-driven system, which raises 
and lowers the carriage of the 
Drivmatic riveter; reversible motors, 
which move the carriage  trans- 
versely; and a hydraulic system for 
longitudinal travel. The punched 
tape which actuates longitudinal mo- 
tion also guides the tools that drill, 
ream, and countersink holes. 


opaque 


DO-IT-YOURSELF 
AUTOMATION 


More than 180 manufacturers 
showed new and established auto- 
mation products at the Third Inter- 
national Automation Exposition 
which was held in New York re- 
cently. Devices ranged from digital 
and analogue computers that sim- 
plify bookkeeping, filing, and other 
office work to electronic control sys- 
tems that guide factory production 
without the use of human hands. 

Of special interest to owners of 
small and medium-sized plants was 
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a new line of electronic gaging and 
control equipment shown by Airborne 
Instruments Laboratory, Inc. De 
signed to apply automation to stand- 
ard machine tools, the Microtrol 
units, as they are called, will boost 
the output of machines such as 
grinders, lathes, and planers. And it 
will do this, according to the maker, 
at a small percentage of the cost of 
new equipment. 

The user does not have to be an 
expert in automatic contrel theory 
to install the Microtrol units. In line 
with its do-it-yourself approach, Air- 
borne Instruments has designed each 
unit as a separate package that is 
self-sufficient except for the elec- 
trical connections (mostly of the 
plug-in type) that tie it in with 
the other units. All the user has 
to do is select the right combination 
of Microtrol units for his particular 
job and add the necessary mechanical 
components to complete the setup. 

The complete Microtrol line in- 
cludes electronic measuring units 
that gather information and send 
out signals to initiate action; gage 
heads that receive and transmit data 
to the measuring units; and a large 
number of electrical and mechanical 
accessories that adapt the gage heads 
and indicating units to a wide variety 
of applications. 


SPOTWELD 
SEALER 


Gives You... 
CORROSION-FREE 
| JOINTS 


With NO 
WELD BUTTON 
BLOW-BACK 


Use “PARWELD” for lasting corrosion-free 
welded joints. Its low resistance factor saves 
current and time. Electrode freezing and pit- 
ting due to contact with sealer is eliminated. 
“PARWELD” may be applied in production 
lines ahead of degreasing and bonderizing. 


Request Sample Today! 


The PARR) Paint & Color Company 


18354 Syracuse Avenue, Cleveland 10, Ohio 


1957 
















































































the majority of all 
U. S. auto bodies are 

made with dies using 
OK | aluminum bronze 








wear plates 


Here’s why: You can save approximately 40% under 
the cost of expensive solid bronze wear plates... 
and you receive completely finished wear plates, 
available from stock, ground to + .0005 parallel and 
flat. By a unique cladding process, long wearing 
aluminum bronze is bonded to a steel base, easily 
machinable for fitting to dies. Drilling or counterboring 
can be done through bronze surface if required. Wher- 
ever your die has a sliding or cam action, OK alumi- 
num bronze wear plates, because of their great wear- 
ing qualities, assure longer die life. 


Photo at right shows OK aluminum bronze wear 
plates in a body die at one of the world’s largest auto- 
motive plants. Complete information is in our new 
OK Catalog. For your free copy, write Dept. 55-AB. 


THE OHIO KNIFE CO. 
CINCINNATI 23, OHIO 


SLITTER KNIVES e SHEAR BLADES e BRONZE WAYS e WORK-REST BLADES e CUT-OFF BLADES 
e SCRAP CHOPPERS « HARDENED SPACERS e BALL RACES e« HARDENED WAYS e WEAR STRIPS « GIBS 


Automotive Inpustries, January 1, 1957 119 





WHEN YOU NEED 


FLAT WASHER 


" & TIOGA 


STREETS + PHILA. 34, PA. 
GARFIELD 6-4000 


Garrett guarantees immediate delivery 
—any size—any quontity—from the 
largest line of Flat Washers available in 
stock anywhere. Precision-made to meet 
ASA and SAE specifications in high car- 
bon, low carbon, spring steel, stainless 
steel, brass, bronze, monel, aluminum, 
alclad and copper—ready for your call! 


Depend on GARRETT for all small parts 
HELICAL SPRING LOCK WASHERS— 
with controlled tension for tighter 
assemblies. 

SPRING WASHERS— Belleville, Bevel, 
3 Wave, 4 Wave and other Spring 
Washers of special design. 

HOSE CLAMPS—wMulti-Clamp, Auto- 
Seal and Spring-Grip Hose Clamps. 
METAL STAMPINGS—Made to your 
specifications on high-speed production 
presses. 


SEND FOR LITERATURE 














tala 


GEO. K. GARRETT CO., D & TIOGA STS., PHILA. 34 


Please send, without obligation, literature onthe following 


FLAT WASHERS 


| HELICAL SPRING 
LOCK WASHERS 


SPRING WASHERS 


Nome 


HOSE CLAMPS 
STAMPINGS 


GARRETT STATISTICAL 
QUALITY CONTROL 





Company 


Address___ 


City 


News of the 
MACHINERY INDUSTRIES 


(Continued from page 79) 


Tool Co. and formed the Bradford 
Machine Tool Co. of Mich. with head- 
quarters in Lansing. 

Cincinnati Shaper started expand- 
ing its Whitewater shop in Cincinnati. 

Snyder Tool & Engineering Co. fin- 
ished a $600,000 plant expansion. 

E. W. Bliss Co. acquired Matteson 
Equipment Co., Inc., and obtained ex- 
clusive rights to the manufacture and 
sale of fully-crowned-tooth gear-type 
couplings formerly made by American 
Flexible Coupling Div. of Zurn Indus- 
tries, Inc. Bliss also purchased John 
Robertson Co., Inc., of Brooklyn. 

Michigan Tool Co. formed a new 
division called Gear-O-Mation. IIli- 
nois Tool Works established Illinois 
Tool-Shakeproof Ltd., in London, En- 
gland. 

Norton Co. opened up a west coast 
plant in Santa Clara, Calif., and ob- 
tained a controlling interest in Abra- 
sivos Irmaos Meyer, S. A. of Sao 
Paulo, Brazil. 

Warner & Swasey mapped out a 
program for an outlay of $5.8 million 
for expansion and modernization. 
Shortly afterward, the firm started 
the first of two additions to its New 
Philadelphia, Ohio, plant. 

R. K. LeBlond Machine Tool Co. 
bought out Fosdick Machine Tool Co. 

Overton Gear and Tool Corp. was 
formed in Addison, IIl., to make spur 
and helical gears. 

National Automatic Tool Co., Inc., 
completed a program of increasing its 
sales force by 75 per cent. It opened 
12 new district offices. 

Michigan Drill Head Co. completed 
a major sales expansion to blanket the 
U. S. 

Brown & Sharpe Mfg. Co. and Nelco 
Tool Co., Inc., teamed up to combine 
sales operations. B&S split into two 
divisions—Machine Tool and Indus- 
trial Products, and completely reor- 
ganized its management structure. 

Jones & Lamson Machine Co. 
bought out Modern Tool Workers’ in- 
ventory work-in-process, tradenames, 
and designs. 

Cone Automatic Machine Co., Inc., 
took over the manufacturing and sales 
rights of the H.E.B. Pilot lathe for 
the U. S. and Canada under agree- 
ment with H. Ernault Batignolles of 
France. 





AUTOMOTIVE INDUSTRIES 
KEEPS YOU INFORMED 
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PRASCHE 
PAINT PUMPS 
for economical, 


Cy 

a efficient delivery 
ee eeetof paint directly 
from original drums 


to one or more 
spray guns 


Save labor, time and materials plus lower paint 
handling equipment cost! 

No time lost in transferring materials. 

No messy floors or refill containers. 

2 to 1 ratio pump handles all types of paint. 
Automatically adjusts for variation in drum height. 
Completely empties the drum. 


Ruggedly built yet easily handled — weighs only 
20 pounds! 


Consult your classified directory for nearest Paasche 
representative or write for complete information. 


PHASCHE AIRBRUSH COMPANY 


A DIVISION OF CLINE ELECTRIC MANUFACTURING COMPANY 


1909 WEST DIVERSEY PARKWAY * CHICAGO 14 
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SS ihrift- King 


CUSHION SEAT 








For POWER MOWERS, 
LIFT TRUCKS AND 


OTHER MEDIUM MOBILE EQUIPMENT 


is a 2-way value seat for manufacturers of 
lift-trucks, mowers, and many types of medium mobile 
equipment: it definitely adds “‘sell;'’ it definitely improves 
workability. Full cushion foam rubber seat and full cush- 
ion foam rubber back rest assure sustained comfort and 
operational freedom. Wide choice of covering materials 
that will withstand outdoor use. Frame is of solid one- 
piece welded construction for rigorous service; easily 
attached. Available as illustrated, or with special features 
engineered to your equipment. 


“Thrift-King” 


Write for complete information on America's finest line 
of cushion seating — Milsco. 


MILSCO MANUFACTURING COMPANY 
FACTORY AND MAIN OFFICE 
2730 NORTH 33rd STREET MILWAUKEE 45, WISCONSIN 
SALES OFFICES: Tom Riley, 67 Long Lane, Upper Darby, Pa 
Harlan C. McKay Compony 


1901 N. W. 26th Avenue 
Portland 10, Oregon 


E. M. Wilson Engineering Co. 
915 Meridian Avenue 
South Pasadena, Calif. 


| Specialists in Cushion Seating — 


ee 





“<a program of expansion is under 
way. The company has openings for 
qualified engineers interested in per- 
manent jobs with excellent oppor- 
tunity for advancement. Working 
and living conditions are excep- 
tionally fine. The CAE facilities — 

are among the most modern and 
well-equipped; the recreational, — 





12700 KERCHEVAL AVENUE 
DETROIT 15, MICHIGAN 





Federal excise taxes on new 
cars and trucks are too high and 
should be reduced, motor vehicle 
manufacturers tell a congres- 
sional group studying tax matter. 
They place the tax portion of the 
cost of a car retailing at about 
$2000 at more than $500, $146 of 
which is the amount of the Fed- 
eral excise. 


Plant and equipment expendi- 
tures of business are expected to 
advance to a new high in the first 
quarter of 1957. Expansion pro- 
grams are scheduled at a sea- 
sonally adjusted annual rate of 
about $38 billion in the first three 
months of the year 


AVIATION ond ENGINEERING. 
= 5 Wyporation 














ENGINE COOLING RADIATORS 


HEATERS 


OIL COOLERS 


THE GeO MANUFACTURING CO. 
NEW HAVEN CONNECTICUT 





STAMPINGS 


Produced economically in our modern 





plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIPMENT, 
AIRCRAFT, AGRICULTURAL INDUSTRIES 
AND OTHERS; will boost your output at 
material savings. 





Our production, engineering and tool-room 
facilities are geared to the volume usage of 
your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Penn. Ave. 
Lansing 2, Michigan 


Serving industry Since 1914 
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Eddy Elected SAE President; 

Annual Meeting Program Set 

W. Paul Eddy, chief of engineering 
operations at the Pratt & Whitney 
Aircraft Div. of United Aircraft 
Corp., has been elected president of 
the Society of Automotive Engineers 
for 1957. He will be one of the fea- 
tured speakers at the S&E Annual 
Meeting in Detroit Jan. 14 through 
18. 

The meeting agenda includes such 
topics as nuclear energy, fuel injec- 
tion, design features of 1957 cars, 
operating problems, aircraft, etc. 
There will also be a display of auto- 
motive products. 


1957 Buick Production 


(Continued from page 66) 


The several press shops in this 
area also show unmistakably the 
impact of new methods and new 
equipment. In one section there is 
an installation of some 10 of the 
latest type Henry & Wright die- 
ing machines with air cushions 
mounted on upper cross head. They 
are tooled for a large variety of 


NOW! ffapman HI-LIFT 
CABLE-VEYOR* ELEVATORS 


offer a new 


LIFT FOR 
YOUR 
PROFITS 


+ + » NEW ECONOMY IN AUTOMATIC 
HANDLING OF BULK MATERIALS... 


Ideal for elevating free-flowing foundry 
sand, chemicals, foods, metal and plastic 
powders, gravel, coal, welding flux! 


NEW DESIGN FEATURES CUT COSTS 


Hi-Lift simplicity costs less to buy—less to 
operate. Far fewer parts than other elevators 
No rivets, bolts, fasteners between buckets 
long-lived flexible steel cable carries load 
No chains! ; 
Simple rubber-tired drive eliminates sprock- 
ets. Various bucket styles. Three sizes . . . 
two speed ranges. Investigate— 


WRITE TODAY FOR BULLETIN G-17 
*Trade Mar. Reg. 


IVISITON HAPMAN-DUTTON COMPANY 


— 


4 
MM egocrecere CONVEYORS, INC. 


—_ ——— 


ee Ce eT oe be hice 
In British Commonwealth & Europe Cy’ Fisher ond Ludlow Ltd, Birminghom 
c g 


small stampings of heavy section 
made from coil stock. An interest- 
ing feature of the setup is the adop- 
tion of coil reels and straighteners 
of unique design, supplied by Sesco, 
Inc. A feature of the Sesco reel 
is an adjustable arbor that can 
take coils of 15-in. ID to 28-in. 
ID. 

These big dieing machines are 
capable of producing at a rate of 
50 strokes per minute, and will 
handle stock 0.150 in. thick x 78 
in. wide with a maximum feed 
stroke of 12-in. 

One of the prize exhibits in the 
press shop is an experimental pro- 
duction setup—a very compact one 
indeed, as the illustration shows— 
for producing stator rings from 
strip. The completed stator ring 
has an inverted Tee-section with 
the leg of the Tee giving the ap- 
pearance of a heavy rib on the 
outer periphery. 

The equipment is arranged in 
the form of a U. The operation 
starts on the right hand side with 
the feeding of strip in coil form 
from a Sesco reel into Sesco 





AUTOMOTIVE 
INDUSTRIES 
Goes into 
Leading 
Plants in the 
Automotive 
and Aircraft 


Industries 

















HELPS YOU MEET 
TODAY'S 
"EMERGENCY" 


When you need fasteners in a 
hurry, most of the time you can't 
afford to wait until somebody 
makes them for you. With South- 
ern Screw's Stock List at your fin- 
gertips, you can know in a moment 
whether Southern can fill er 
need from its permanent stock of 
over One Billion U. S. A.-made 
fasteners. 


For every buyer of fasteners, and 
especially those buyers who get 
hurry-up calls, the Southern Stock 
List will be a welcome addition 
to your source file. 


Write today for your copy of 
Southern Screw's Stock List and 
free samples of your current 
needs. Address Box 1360-Al, 
Statesville, N. C. 


P. S. Even if you don't see your re- 
quirement listed, Southern is con- 
stantly adding to its stocks — and 
chances are Southern has it stocked 
by the time you want it—now! 


Southern Screw offers also, the 
new Warehouse Stock Guide for 
fast, local service from the South- 
ern Warehouse nearest you. This 
up-to-the-minute Southern service 
is free upon request and entails 
no obligations whatsoever. 


Wood Screws ° Stove Bolts 

Machine Screws & Nuts * A&B 

Tapping Screws . Roll Thread 

Carriage Bolts * Dowel Screws 

Hanger Bolts * Wood & Type U 
Drive Screws 


scREW COMPANY 


Warehouses: NEW YORK + CHICAGO + 
DALLAS + LOS ANGELES 


Automotive INpustries. January 1, 1°57 





another product improved... 


BIG BROTHER 
BENDER 


Model BEE 


INustrated above are a fow 
of the many forms that can 
be efficiently on 
the Multiform Bender. 


AIR OPERATED MODELS 
IN FOUR SIZES 


The heavy duty Big 

Brother Bender is designed 

for fabricating bus bars, 

brackets, fixtures, etc., with- 

out special tooling. Air 

controlled with finger cp 

response. Comes complete 

with dies, mandrels and 

wrenches — punching and 

blanking dies extra. Will 

punch holes up to 1” and 

form material up to %” 

thick by 4” wide. We alse 

- build smaller models, hand 

SMALLER or air operated, for bend- 

MODELS ing materials up to “es” x 
AVAILABLE 1Y%”. 


cushions this production line Send for illustrated folder AMI-2 
J. A. RICHARDS CO. “in 





Tough, resilient chem-o-sol cushions the supporting 





arms, bans scratching as automobile instrument 
panels travel this production line. “In-plant mainte- 
nance costs have been reduced” is the theme of our 
customer's field report. * i 


WESTERN FELT WORKS 


Chem-o-sol coating in this case was applied in the C7 
plant by a very simple dipping process. Had the e- re Oo heen 7 





parts been too bulky to dip, spray chem-o-sol would 





have been equally satisfactory for in-plant application. 


We custom formulate chem-o-sol — a 100% solids | TRACKWORK of ALL KINDS 

liquid vinyl dispersion — for each application. To aonwiod isons be ore a 

‘ JOINT BARS, BOLTS, TIE PLATES, SPIKES & 

answer specific needs we have developed chem-o-sols TOOLS, FROGS, SWITCHES, STANDARD & 
SPECIAL TRACKWORK. 

for application by dipping, molding, spraying, die- aco w= svece SEND US TOUR INQuiRiEs 

‘el oe 4 omeneraree § KASLE STEEL CORPORATION 


at Aeemteee Pte COX 52s HOOLEVEL! FARE AMEX, OETROIT 12. Mech —PwORE TeetamT 6<eee 











wiping, spreader coating, printing and other methods. 





Our plant is the largest in the world devoted exclu- 


sively to plastisol research and production. In this 34 U Y 8 @) By D S$ 


field we have pioneered countless new developments. 


Write for Bulletin 141, telling all about chem-o-sol er : aa cy ee 








— and describe your product problems. We can Classified Advertisements 


formulate the exact chem-o-sol for your needs. AUTO PARTS & MACHINE SHOP, So. East Penna. Xint. in- 
come. Ideal location. Many accounts, thru-out country. Large 
three story building and land tract. All equipment included. A-1 
business opportunity! Retiring . . . low price! Inquire now! 
Dept. 42324 


Chemical Products SwXslou  ooscc: eet Pe 


GARAGE & REPAIR, No. WEST IOWA. Complete auto, repair 
service. Good location & well equipped. Ill health. Dept. 62109. 
—- FORD & ASSO. INC., 6425 Hollywood Blvd., Los Angeles, 
Ca 
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straightening rolls. At the end of 
the roll section the strip is cut off 
into strips of proper length. These 
strips then enter a station in which 
they are rolled into full circle. 

From this station the individual 
circular pieces are loaded onto the 
big mandrel which feeds to the 
welding head. Here they are moved 
by means of dogs progressively into 
the seam welding station of the 
National welding machine. As the 
weld is completed, the mandrel 
moves each piece into the Niagara 
press at the left for trimming. 

Following trimming, the work 
is moved to the special machine 
at the left of the press where it 
is sized and swaged to produce 
the Tee-section. The finished rings 
then come out of this head, drop 
onto a short flight conveyor which 
carries them into a press for pierc- 
ing a series of holes in the flanges 
on each side of the rib. 

It may be noted that the entire 
operation is fully automatic and 
continuous from start to finish 
and occurs at a much faster rate 
than does this word description. 


FIGHTING TRAFFIC 


)) & 7A. * 
Se) a 


«\—— 
-_—_ ‘ 
— 


ap 
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“pip THOU, 


CARRY THE LOAD BETTER! 


Superior quality alloy steel and 76 years of specialized 
engineering experience are the priceless ingredients” that make 
TUTHILL Leaf and Helper Springs right for your job. 
Whether you build fire-fighters or taxicabs, dump or excava- 
multi-axle jobs, cars, or trailers, consult 
TUTHILL for the best spring for your job! 


TUTHILL 


SPRING CO. 


Chicago 7 


ting equipment, 


760 West Polk Street 
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The press shop is rapidly shap- 
ing up into one of the most modern 
equipment and process installations 
in the industry. Automatic loading 
and unloading devices, including 
the Sahlin mechanical hands, are 
found on all lines. Not only does 
this serve to better organize the 
flow of stampings, it also eliminates 
the manual handling of blanks and 
stampings, thereby removing the 
hazards that were associated with 
heavy press operations only a short 
time ago. 

Coming soon is one of the most 
modern installations of continuous 
blanking of fender and hood sheet 
metal. One of its major features 
will be an enormous double-end 
McKay reel capable of handling 
coils of 96-in. sheet. The coils will 
progress through a McKay 
straightener, a washing machine, 
and finally through the enormous 
96 x 208-in. bed blanking press. 

Another innovation is the instal- 
lation of the Sheffield Press-Pacer, 
a new type of automatic transfer 
mechanism for large _ transfer 
presses. 
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Illinois 





SELF 
LOCKING 


WHEREVER a stud is 
specified, you can 
profitably cut produc- 
tion time and cost 
with self-tapping, self- 
locking Schweppe 
Studs. They also can 
replace bolts to ad- 
vantage on many 
applications. 


They are double-ended studs made 
with dual thread-cutting slots at the 
lower end. Final threads on this end 
develop a positive frictional inter- 
ference locking action on entering 
the hole. 


Schweppe Studs can be driven in an 
inexpensive drilled hole with any 
power stud driver. In one simple, 
continuous operation, they cut their 
own thread, drive, lock and seal. 


WHAT ARE THEIR ADVANTAGES ? 


The self-tapping feature eliminates 
tapping time and thread inspection, 
tap wear and replacement, tap break- 
age and salvage time. The self-locking 
action of Schweppe Studs prevents 
loosening or backing out, even 
under extreme conditions. 


WHAT ABOUT AUTOMATION ? 


Since Schweppe Studs may be lo- 
cated accurately from the slotted 
end, they can be “hopperized” for 
automatic feeding no driving. 
@To fit many applications, Pheoll 
Schweppe Studs can be furnished in 
a broad range of metals, finishes, 
sizes and thread styles. Learn how 
you can profit... find out about the 
many advantages... 


Write for free Bulletin 1056 


PHEOLL 


MANUFACTURING COMPANY 
SCREWS «+ BOLTS «+ NUTS 
5704 Roosevelt Road, Chicago om 
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YOURS FOR THE ASKING... 


th AUTOMOTIVE INDUSTRIES 
EDITORIAL INDEX (Vol. 112-113-114) 


covering the issues from January 1 to June 15 and from July 1 to December 15, 
1955, inclusive and from January 1 to June 15, 1956, inclusive 


Your copy of the newly revised 
Editorial Index is now available. 
This handy Index saves valuable 


time in searching for specific sub- 


jects covered in the past issues of 


AUTOMOTIVE INDUSTRIES, 
and is made available to you as an 


additional service. 


The new Index quickly summarizes 
all the editorial articles alphabet- 
ically by subject along with page 
numbers and date of issues in 
which they appear. Articles are 
listed under several major classifi- 
cations with considerable cross-in- 


dexing for quick reference. 


Please send me, without charge the new AUTOMOTIVE INDUSTRIES 
Editorial Index covering the !2 issues from January | to June 15 
(Volume 112) and from July | to December 15, 1955, inclusive 
(Volume 113) and from January | to June 15, 1956, inclusive (Vol- 
ume | 14). 


Mail Coupon today to 
Editorial Department 


AUTOMOTIVE INDUSTRIES 


Chestnut & 56th Sts. 
Philadelphia 39, Pa. 


® 
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News about 


B.EGoodrich Chemical :~ =e: 


LOOK WHAT THEY’RE MOLDING 
IN GEON RIGID VINYL... 


All parts shown made by Tube Turns Plastics, Inc. 


Geon polyvinyl chloride rigid compounds are recognized as 
outstanding materials for piping and fittings. Geon offers high 
impact and tensile strength, and superior resistance to oils, 
acids, alkalis, and most chemicals. 

These same rigid compounds are being molded into many 
complicated shapes and parts in addition to piping components. 
Geon can be used in designs utilizing very thin sidewalls as well 
as heavy sections. Holes, studs, and threads can be made integ- 
rally. Parts weighing several pounds can be molded in one shot. 

Despite design complexity, check Geon for strong, light, 
corrosion-resistant parts. For 
booklet on properties of rigid 
Geon compounds 8700A 
and 8750, write Dept. DA-1, 

B. F. Goodrich Chemical 
Company, 3135 Euclid Ave- 
nue, Cleveland 15, Ohio. 
Cable address: Goodchemco. 


In Canada: Kitchener, Ont. ’ ; 
PLUG VALVE of Geon for handling corrosive fluids B.F.Goodrich Chemical Company 


demonstrates molding of complicated shapes with a division of The B.F.Goodrich Company 
integral threads. At the bearing surfaces Geon is 
molded to another plastic. 


~ 


fay pen 
| | ; as oe 4 
Siliccl , it PF Bees 2 cee tS : ase) wil i a “ ] 
BIG FELLOWS include piping tee and motor housing, ELECTRICAL PARTS include fractional borse- AUTO HORN trumpet shows complicated con- 
requiring heavy cross section, chemical inertness, power motor housing which reduces appliance tours possible in rigid Geon. Note very thin 
dimensional stability. By contrast, molding for auto- weight, and hanger band fortransformer with walls obtained in this high-impact material. 
mobile dashboard bas thin section, large projected Geon molded around metal bolt. Geon has ex- Photos courtesy Tube Turns Plastics, Inc., 
area. cellent dielectric properties. Louisville, Ky. 


BEGoodrich_/ ceon potyrinyt materiats - HYCAR American rubber and latex » GOOD-RITE chemicals and plasticizers - HARMON colors 
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PERMA-GROOVE’ 


WITH SEGMENTAL STEEL TOP RING SECTION 


TOP RING SECTION 


——_— 


Again, Zollner engineering leadership provides an- 


other geet piston development to engine builders. FRONT VIEW SECTION 
The new Zollner “Perma-Groove” gives sensationally 


longer life to pistons and rings, prevents blow-by, uy ie 
minimizes oil consumption. The light weight seg- — Ex xX ad 
os : , OF ZOLLNER “PERMA-GROOVE" ~~ 
mental steel section incorporates high wear resistance TOP RING SECTION CROSS SECTION 
in the top ring groove plus the advantage of cool - Individual steel segments eliminate continuous 


operation. Designed especially for gasoline engine pis- band expansion problem. 
ee 3 ome cial Segments securely locked to prevent radial 
tons, “Perma-Groove” is the quality, low-weight and je <antawenct 


low-cost companion to the popular ““Bond-O-Loc” piston . Dovetailed edges keep steel segments securely 


for Diesel engines. We suggest an immediate test of in plane with geveve 
- 75% steel bearing area for wear resistance. 


Perma-Groove” advantages for your gasoline engine. . 25% aluminum bearing area for heat conduc- 
tivity and cool operation. 


*T. M. Reg. Pat. App. For . : . 
. Light in weight. 


ZOLLNER 


ADVANCED 
ENGINEERING 


PRECISION 
PRODUCTION 


COOPERATION 


WITH ENGINE PISTONS 


BUILDERS 














ZX 


ya 


NEw DEPARTURE(|, BEARINGS 


or x y , KK (a 
HOW AN AUTOMOTIVE ENGINEER 


TAKES LOADS OFF HIS MIND! 
in ee — 
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One easily applied unit ball bearing—requiring no 
adjustment — provides ideal radial support and axial 
location in both directions for an infinite variety of 
shaft mountings. If a ball bearing is used at the 
other end of the shaft, it floats—takes radial load 
only. Or the other bearing may be a plain bushing, 
or any radial, anti-friction type the designer may 
elect. No headaches over shaft expansion or normal 
machining errors. 



























































Also, ball bearings equipped with snap rings permit 
simpler mounting methods. Bearing housings can be 
bored straight through without inside shoulders. The 
snap ring gives the bearing adequate axial location. 
In addition, New Departure ball bearings can be 
self-sealed and lubricated-for-life, allowing still further 
design simplifications. 














‘ Check into this for greatest simplicity and economy 
in your designs. Remember—no other bearing 
except dual type or single bearings used in opposed 
pairs can equal this load service. 























Let New Departure ball bearings help take a design 
load off your mind. Write New Departure today 
for all the facts. 





























SEE "WIDE WIDE WORLD" SUNDAYS—NBC-TV 




















“BALL BEARINGS MAKE GOOD PRODUCTS BETTER 





NEW DEPARTURE e DIVISION OF GENERAL MOTORS e BRISTOL, CONN. 





